
Westinghouse
Hanford Company

P.O. Box 1970

START
Richland, WA 99352

- -'
''I '~t.

0012192
6-1'

C-)

222-S/RCRA

PROJECT:

ANALYTICAL LABORATORIES

SINGLE-SHELL
CHARACTERIZATION

TANK WASTE

241--110

5

CUSTOMER ID. NUMBER: CORE 5 COMPOSITE

REVISION:

DATE PRINTED: SEPTEMBER l, 1990

00'67

N&\16177&7

.9O

I4anford Operations and Engineering Contractor for the US Department of Energys4 '..n

TANK:

CORE:

REPORT 1

//



Table of Contents

Signature Form.............................

Introduction...............................

Sampling Data..............................

Sample Data Summary........................

Physical Test Results......................

Thermo Gravimetric Analysis..........
Differential Scanning Calorimeter....

Undigested Sample Analysis ................
Untreated Sample Results Summary.....
pH Analysis..........................
Percent Water........................
Mercury..............................
Cyanide..............................

KOH Fusion Analysis........................

C Fusion Analysis Digestion Summary.....
Fusion Analysis Results Summary in Sol
Fusion Dissolution....................
Total Alpha and Total Beta Analysis...
GEA Analysis..........................
Uranium Analysis......................
ICP Analysis..........................
Plutonium.............................
Americium 241.........................
Neptunium 237.........................
Technetium 99.........................
Iodine 129............................
Strontium 90..........................

Water Digestion Test Analysis..................

Water Analysis Digestion Summary.........
Water Analysis Results Summary in Wet Wei
Water Digestion..........................
pH Analysis..............................
Ion Chromatographic Analysis.............
Total Organic Carbon.....................
Ammonia..................................
Carbonate................................
Nitrite..................................
Total Alpha and Total Beta Analysis......
GEA Analysis.............................
Americium 241............................
Plutonium................................
Carbon 14................................

..........
id Weight.
. .. .. .. .. .
. .. .. . ... .
. . .. .. .. ..
. .. . .. ... .
. .. . ... .. .
. . ... .. . ..
. .. .. . ... .
. .. .. .. .. .
. . ... .. . ..
. .. .. . ... .
. .. .. . ... .

ght.

2

.. 8

.10

.15

.18

.18

.26

.27

.28

.29

.30

.38

.40

.. 41

.. 42

.. 43
.. 44
.. 50
.. 89
.. 90
.143
.164
.184
.185
.192
.207

.213

... 215
... 216
... 220
... 222
... 223
... 245
... 252
... 253
... 254
... 257
... 264
... 306
... 327
... 348

.. 4

.....

.....

.....

.....

.....

.....

.....

.....

.....

.....

.....

.....

.....



Iodine 129..........
Neptunium 237.......
Strontium 90........
Technetium 99.......
Tritium.............
Arsenic.............
Mercury.............
Selenium............
Inductively Coupled

................................

................................

................................

.........................:.......

................................

................................

..........6......................

..... 6.................6..........
Plasma Spectrographic Analysis..

Acid Digestion Test Analysis..............................

Acid Digestion Results Digestion....................
Acid Analysis Results Summary in Wet Weight.........
Acid Digestion......................................
Inductively Coupled Plasma Spectrographic Analysis..
ICP Data Summary....................................
ICP Raw Data Summary................................
Arsenic.............................................
Mercury.............................................
Selenium...................................

... 357

... 373

... 374

... 379

... 384

... 388

... 390

... 394

... 397

... 434

... 435

... 436

... 437

... 438

... 439

... 440

... 475

... 478

... 482

Appendix A
Analytical Cards

This report consists of pages 1-486, plus pages 41.1, 201.1,
253.4, 253.5, 253.6, and 435.1.

253.1, 253.2, 253.3,

The Appendix consists of pages 1-109, plus pages 44.1, 56.1, 71.1, 71.2, 99.1,
99.2, and 99.3

3



I have reviewed this report and certify that the package is in compliance with
"Quality Assurance Project Plan for the Chemical Analysis of Highly Radioactive
Samples in Support of Environmental Activities on the Hanford Site", WHC-SD-CP-
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Date
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E/n

t .Te::
Cary M. Seidel
Unit Manager
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INTRODUCTION

Westinghouse Hanford Company Analytical Laboratories are supporting the
characterization efforts of the single shell tanks. The characterization of
tank 241-U-110 was performed under Phase 1A and IB of the "Waste
Characterization Plan for the Hanford Site Single-Shelled Tanks" (WHC-EP-
0210).

Tank 241-U-110 has a 500,000 gallon capacity. Construction was completed in
1944. The tank received first cycle waste, REDOX high-level waste, coating
waste, and laboratory waste until 1975. Between July 7, 1975, and February 2,
1976, P-10 pumps were installed, and 41,700 gallons of liquid waste were
pumped from the tank. Tank 241-U-110 still contains an estimated 195,000
gallons of waste.

Analytical Laboratories performs all analytical analysis to the specifications
of the "Quality Assurance Project Plan for the Chemical Analysis of Highly
Radioactive Samples in Support of Environmental Activities on the Hanford
Site," WHC-SD-CP-QAPP-002. In accordance with WHC-SD-CP-QAPP-002, the
following laboratory policies are being followed. Spikes are performed on
either the undissolved sample, or the sample after dissolution, as directed by
the scientist. If the spike addition is found to be less than 20% of an
analyte concentration, the spike recovery is not reported due to errors
introduced by the precision of the sample analysis. The concentration of
spike additions will be re-evaluated before the start of phase 1C. Two
spiking routines are being used during phase IA and 1B. For the following
analyses, Ion Chromatography (IC), Inductively Coupled Plasma (ICP), Mercury
Hydride, Total Organic Carbon (TOC), and Carbonate analyses the solid sample
is spiked independently from the sample digestion. Any non-homogeneity of the
sample could adversely affect the spike recoveries. For the radioisotopic
analysis and other analyses not specified above, the spikes were performed by
spiking an aliquot of sample after digestion.

The laboratory does not report sample results from batch analyses that are
questionable. The results from questionable batches are discarded, and the
analysis is repeated. Sample cards (laboratory travelers) for the repeated
analysis are reissued for analysis after they have been stamped "rerun."
Laboratory travelers are issued using a computerized routine according to a
"sample point." This sample point label (segment-n) on the laboratory
travelers and on the GEA analysis reports has no relationship to the sampling
activities or the sample identification. All results in this data package
relate only to the composite of Sample 89-040 and Sample 89-041 (Segment 3 and
Segment 4 from Core 5) taken from Riser 19 of Tank 241-U-110. The Core 5
Composite Sample was prepared by compositing 45 grams of Segment 3 (89-040)
with 75 grams of Segment 4 (89-041). Segments 1 (89-038) and 2 (89-039) were
not recovered from the tank by the sampling efforts.

The organic analysis of this sample will be performed by Pacific Northwest
Laboratories (PNL). Due to instrument and procedure problems, PNL has been
unable to separate organics from the normal paraffin hydrocarbon present in
the samples. The results from the organic analysis will be provided when
available.
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Carbon-14 analysis on the undigested sample was not performed as the 222-S
laboratory does not have analytical procedures that will analyze low levels of
carbon 14 in solids. The chrome-VI analysis on the water digestion was not
performed because sufficient sample to complete this analysis was not
available. Sample for additional digestions was not available as this sample
was completely consumed performing other analyses.

All sample results reported here by weight are reported as the "wet weight" of
the sample. Some samples noticeably lost moisture during the process of
aliquoting and weighing for digestion. In order to minimize errors due to
loss of moisture, the percent moisture was determined at the earliest
opportunity. Attempts to dry the sample before analysis resulted in
approximately a tenfold increase in radiation levels. In order to reduce and
control radiation exposure to laboratory personnel, the samples were not dried
before aliquoting and digestion. This may result in some laboratory results
being biased high.

This report is formatted into sections corresponding to the type of
dissolutions performed prior to analysis. A brief summary of analytical
results is reported, followed by calibration data and an analysis batch
report. Any notable observations regarding an analysis are noted on the batch
report for that analysis. Copies of laboratory travelers can be found in
Appendix A.
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Single Shell Tank Waste Characterization Phase
Summary of Core Sample I-A

LabSerialNo. *F003

Customer ID. No. 89-038

Last Segment? No

LabSerialNo. -F027

Customer ID. No. 89-039
Eb

w LastSegment? No

Lab Serial No. F5001

Customer 1D. No. 89-040
0
CL

Last Segment? No

labSerial No. F5033

CustomerID.No. 89-041

w Last Segment? YW

LabSerial No.

Customer ID. No.

LastSegment?

Lab Serial No.

Customer ID. No.

Last Segment?

LabSeriallNo.

Customer iD. No.

Co LastSegment?

-t

C

CA

I-A-' 
Sn,-I

Lab Serial No.

Customer ID. No.

Last Seguteol?

(*) NO SAMPLE WAS RECOVERED FROM
SEGMENT I AND SEGMENT 2 OF CORE
5.

Prepared by: .S.A. CERVANTES Date: 06/13/90
Signature / Printid Name

Verified by: 7 C. M SEIDEL Date: 06/13/90
Signalure Piited Name

9Approved by _ 2  L.H. Taylor Date: __71,P

Signature Printed Name

Tank ID: 241-U-110

Riser ID: 19

CoreID: 005

Date Sampling Initiated: 09/19/89

Date Sampling Completed: 11/03/89

Lab Serial No.

CustomerlD. No.

o Last Segment?

Lab Serial No.

9 Customer ID. No.

o LastSegment?

o LabSerial No.

Customer ID. No..

S Last Segment?

Lab Serial No.

9 Customer ID. No.

C Last Segment?

LabSerial No.

5 Customer ID. No.

% LastSegment?

M LabSerial No.

Customer ID. No.

Last Segment?

'C



SAMPLE DATA SUMMARY
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Analytica1 Laboratory Data Summary

SINGLE SHELL TANK PROJECT

The next four pages of this report (including this
sumarizes the results for the analysis of the

Core 5 Composite
Tank 241-U-110

UNTREATED

page)

Sample

SAMPLE RESULTS

Sample

12.89

33.40%

Duplicate

12.92

33.60%

0.10 ppm

<1.65 ug/g

Analysis was

0.12 ppm

<2.50 ug/g

not performed.

pH

% H20

Mercury

Cyanide

Carbon 14

11



Core 5 Composite
Fusion Dissolution

Radiological Analysis
Fusion Dissolution

Total Alpha
Total Beta

GEA
Cs-137

Uraniun

PLutonium

Americium 241

Neptunium 237

Technetiun 99

Iodine 129

Strontiun 90

Data Summary
Results are Wet Weight

ICP Results
Fusion Dissolution
CLP Elements

<0.78 uci/g <0.63 uci/g
1330 uci/g 1360 ucI/g

39.20 uci/g 37.40 uci/g

5450 ug/9 5150 ug/g

0.35 uci/g 0.34 uci/g

0.13 uci/g 0.01 uci/g

<0.42 uci/g <0.45 uci/g

<0.020 uci/g <0.023 uci/g

<0.13 uci/g <0.18 uci/g

0.04 uci/g 0.04 uci/g

ALuminum
Antimony
Arsenic
Rarium
Serytlium
Bismuth
Cadmit
CaLcium
Chromium
Cobatt
Copper
I ron
Lead
Lithim
Magnesiun
Manganese
Molybdenum
Nickel
Phosphorous
Potassiukn
Samarium
Selenium
SiLicon
Silver
Sodiumn
Strontium
Thalliun
Vanadium
Zinc

Other
ICP
Elements

Boron
Cerium
Europium
Lanthanum
Mercury
Neodymium
Sulfur
Tantalum
Thorium
Tin
Titanim 
Uranin
Zirconiun

Sample
114001 ug/g

LT
NC
LT
LT

37270 ug/g
LT

4383 ug/g
581 ug/g

LT
LT

17334 ug/g
469 ug/g
LT

8244 ug/g
5067 ug/g
LT

7346 ug/g
NC
NC
LT
LT

30708 ug/g
LT

144203 ug/g
637 ug/g

LT
LT

7124 ug/g

Duplicate
110726 ug/g

1296 ug/g
NC
LT
LT

42211 ug/g
LT

2660 ug/
668 ug/g
394 ug/g

LT

17280 ug/g
1810 ug/g

LT
6735 ug/g
4794 ug/g
LT

7174 ug/g
NC
NC
LT
948 ug/g

9346 ug/g
LT

142135 ug/g
687 ug/g

LT
LT

4492 ug/g

LT: Less Than
NC: Not Calibrated

LT
NC
LT
LT
LT
NC

1327 ug/g
LT
LT
LT
LT
LT
LT

110 ug/g
NC
LT
LT
LT
NC

1846 ug/g
LT
LT
LT
LT
LT
LT

12



Core 5 Composite
Water Digestion

pH of Water Digested Solution

pH

Anion Analysis
Water Digestion

Fluoride
Chloride
Nitrate
Phosphate
Sulphate

Ammonia
Carbonate
Chrome VI A
Nitrite

Radiological A
Water Digestion

Total Alpha
Total Beta

GEA
Cs-137

Putonium

Americium 241

Carbon 14

Iodine 129

Neptunium 237

Strontium 90

Technetium 99

Tritium

Sample
11.46

Sample
4380 ug/g

<1090 ug/g
33800 ug/g
10900 ug/g
10900 ug/g

<12800 ug/g
2850 ug/g

nalysis not performed
7270 ug/g

Data Summary
Results are Wet Weight

ICP Results
Duplicate

11.85

Duplicate
14200 ug/g
<927 ug/g

62700 ug/g
28400 ug/g
4340 ug/g

<10900 ug/g
2610 ug/g

13600 ug/g

nalysis

Sample
<0.0037 uci/g

10.2 uci/g

14 uci/g

0.00086 uci/g

<0.0012 ucI/g

0.00052 uci/g

<0.0068 uci/g

<0.116 uci/g

0.076 uci/g

0.0031 uci/g

0.0022 uci/g

Duplicate
<0.0037 uci/g

14.9 uci/g

13.6 uct/g

<0.00056 uci/g

<0.0010 uci/g

0.00043 uci/g

<0.0098 uci/g

<0.099 uci/g

0.057 uci/g

0.0066 uci/g

0.0027 uci/g

Atomic Absorption Spectroscopy
Hydride Analysis
Water Digestion

Arsenic
Mercury
Selenium

Sample
<0.54 ug/g
<0.16 ug/g
<1.08 ug/g

Duplicate
<0.46 ug/g
<0.13 ug/g
<0.92 ug/g

Water Digestion

CLP Elements

Altuminum
Antimony
Arsenic
Barium
Beryllium
Bismuth
Cadmium
calcium
Chromium
Cobalt
Copper
I ron
Lead
Lithiu n
Magnesium
Manganese
Molybdenum
Nickel
Phosphorous
Potassium
Samarium
Selenium
Silicon
Silver
Sodium
Strontium
Thalliun
Vanadiun
zinc

Other
ICP
Elements

Boron
Cerium
Europium
Lanthanum
Mercury
Neodymiun
Sulfur
Tantalum
Thorium
Tin
Titanium
U ranium
Zirconium

Sample
4332 ug/g
LT
LT
LT
LT
NC
LT
63 ug/g

807 ug/g
LT
LT
29 ug/g
NC
LT
92 ug/g
LT
LT
LT
NC
LT
NC

255 ug/g
NC
LT

127953 ug/g
LT
LT
LT
19 ug/g

Duplicate
6274 ug/g

LT
LT
LT
LT
NC
LT

1946 ug/g
2405 ug/g

LT
LT
LT

NC
LT

2367 ug/g
LT
LT
LT
NC
LT
NC

4289 ug/g
NC
LT

111278 ug/g
LT
LT
LT

1909 ug/g

LT: Less Than
NC: Not Calibrated

NOT CALC: Not Calculated

667 ug/g
LT
LT
LT

66 ug/g
LT

1802 ug/g
LT
NC
LT
LT
NC
LT

2498 ug/g
LT
LT
LT

1903 ug/g
LT

5103 ug/g
LT
NC
LT
LT
NC
LT

1.3



Core 5 Composite Data Summary
Acid Digestion Results are Wet Weight

Atomic Absorption Spectroscopy ICP Results
Hydride Analysis Acid Digestion

Acid Digestion CLP Elements

Sample Duplicate
0.48 u9/9 0.37 ug/g

0.057 ug/s 0.030 ug/g
1.03 ug/g 0.76 ug/g

Arsenic
Mercury
Selenium

sample Duplicate
105142 ug/g 105902 ug/g

NC
196 ug/g
73 u/g
4 ug/g

44549 ug/g
25 ug/g

559 ug/g
1371 ug/g
NC
104 ug/g

16978 ug/g
2962 ug/g

29 ug/g
716 ug/g

5421 u/g
68 ug/g

623 ug/g
23475 ug/g
20967 ug/g

1206 ug/g
1007 ug/g

NC
82 ug/g

149969 ug/g
736 ug/g

8358 ug/g
88 ug/g

248 ugg

ALuminum
Antimony
Arsenic
Barium
Beryllium
Bismuth
Cadmi um
Cal cium
Chromium
Cobalt
Copper
I ron
Lead
L i thium
Magnesium
Manganese
Molybdenum
Nickel
Phosphorous
Potassium
Samariuml
SeLenium
silicon
Silver
Sodium
Strontium
ThaLLium
Vanadium
Zinc

Other
ICP
Elements

Boron
Cer ium
Europium
Lanthanun
Mercury
Neodyfflim
Sulfur
Tantalum
Thorim
Tin
Ti tanium
Uranium
Zirconium

145 ug/g
62 ug/g

3 ug/g
46161 us/s

17 ug
559 ug/g

1200 ug/g
NC
78 ug/g

17952 ug/g
703 ug/g

15 ug/s
594 ug/g

5272 ug/g
54 ug/g

166 ug/g
18115 ug/g

705 us/g
575 ug/g

1165 ug/g
NC
51 ug/g

154636 ug/9
698 ug/g

1351 us/S
72 ug/g

141 ug/g

Less Than
Not Calibrated

CALC: Not Calculated

71 ug/g
1157 ug/g

17 ug/g
100 ug/s
624 ug/g

LT
2312 ug/g

236 ug/g
4566 ug/g

165 ug/g
79 ug/g

13060 ug/g
280 ug/g

43 ug/g
718 ug/g

10 ug/g
50 ug/g

293 ug/g
LT

1839 ug/g
161 ug/g
449 ug/g
126 ug/g

55 ug/g
9775 ug/g
207 ug/g

LT:
NC:
NOT
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PHYSICAL TEST RESULTS
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Single Shell Tank Phase
Extrusion of Segment -- Physical Tests I-A

Lab Segment Serial N

Analyst: K. J. Patters

Drainable Liquid

o.: F0893 Customer ID: Core 5 Composite

on Date Extruded:

Liquid Submitted for Segment Analysis? -- No

Laboratory Notebook Reference WHC-N-313-4 20
1Noltefrk Na IPaqe Na

Prepared by: S.A. Cevantes Date: 06-13-90
Signature Anted Naine

Verified by: // C. M. Seidel Date: 06-13-90
)Cg.r ie Name

Approved by: L. H. Taylor Date:J-/2--t
Signatire hinted Name16

Gross Tare Net

Serial Date/Time / Estimated

Specific Calculated

Appearance of Liquid:

Dimensions of Segment

Complete Segment Obtained? Length: Calculated Volume:

Remarks

Appearance of Solid:

Samples were consolidated from two jars. Jar #001 was darker in color, and somewhat drier
than the other jar.

Penetrometer N/A lbs/sq in Remarks:

Homogenization

Procedure: T038A-00712 Revision: F Quantity of Material 75 grams

Date Homogenized: 01-22-90 Time Homogenized: 10 Minutes

Operator: K. J. Patterson

r



Single Shell Tank Phase

Core Composite 1A

Customer ID: Core 5 Composite Lab Segment Serial No. F0893

Semi-Volatile Organic Analysis

Semi-VOA Sample Laboratory Serial Number: N/A Date Sampled:

Particle Size Distribution Analysis

Particle Size Sample Laboratory Serial Number: Date Sampled:

Homogenized Solids

Undigested Solids Analysis

Laboratory Serial Number for Sample: F0893 Date Sampled: 01-22-90

Laboratory Serial Number of Duplicate Sample: F0894

Fusion Analysis of Solids

Laboratory Serial Number for Sample: F0899 Date Sampled: 01-22-90

Laboratory Serial Number of Duplicate Sample:: F0900

Laboratory Serial Number of Spiked Sample: F0901

Acid Digestion Analysis of Solids I
Laboratory Serial Number for Sample: F0911 Date Sampled: 01-22-90

Laboratory Serial Number of Duplicate Sample: F0912

Laboratory Serial Number of Spiked Sample:

Water Digestion Analysis of Solids

Laboratory Serial Number for Sample: F0905 Date Sampled 1-22-90

Laboratory Serial Number of Duplicate Sample: F0906

Laboratory Serial Number of Spiked Sample: F0907

laboratory Notebook Reference WHC-N-313-4 20
Nomwk No. PaW No.

Prepared by: \4 "_ S. A. Cervantes Date: 6-13-90
Sgn IC Pii,'tcd Name

Verified by: = A C. M. Seidel Date: 6-13-90
ig ature Printed Name

Approved by: L.H. Taylor Date: f-/1-o
17 $ Signatl c Pdid NAm



Analytical Batch

Lab Segment Serial No.: F0893

Instrument WA63090/WA58053

Procedure / Rev Li -000-200

Technologist D. B. Bechtold

Date 03-12-90

Temperature N/A

Starting Time 0837

Ending Time 1503

Chemist D. B. Bechtold

Description Lab. Id.

1 Thermographic Analysis F0893

2 Diff. Scanning Calorimeter F0893

3 Al(OH)3 (DSC) F0941

4 Al(OH)3 (TG) F0941

5 AI(OH)3 (DSC) *

6 Al(OH)3 (TG) *

7
8
9

10

11

Customer ID.: 000005

Thermographic/Differential Scanning
Calorimeter Analysis

* Reagent Grade Dry Fine; Reference Scan

Description Lab. Id.

12

13
14

15

16
17

18

19

20

21

22

Primary Book Second Book Third Book Final Volume

Standard Type No. & Aliquot No. & Aliquot No. & Aliquot of Stadar

N/A

Prepared by:_
SiguatUe/)

L,.9 iar-- S.A. Cervantes
iinted Name

Date: 5/3/90

Verified by: /. 1/1 ./C " CM Seidel Date: 5/3/90
Sigiatyk Pinted Name

3Approved by: L.H. Taylor Date: Y-/YF6
Signatur( hintd Name

-

0

C
0'

C

114

4)

H
18 ~



91 \4P215 ) 0 ,9

SST, B000307, F0893, AIR WT: 8. 4550 mg SCAN RATEs 20.00 dog/in

IM.

IgM -

Ds2,/SKY FILE F0893. 7Gl Temperature

90/03/12 TIMEs 10s30

I-,

99.61

: 43. 25
I 135. 56
X CHANGE: 10. 72

I 235.3
I 347.73
X CHANGE# 83

s 347.73
s 499
X CHANGE, 4.

SI

FROM
TO

WT.

FROM
TO

WT.

FROM
TO

WT.

alM-

S. S9Q

k m 2&NL

87. 89X

i & 85.

At.o

(C)

4A ,0

TG

Tels 0

liim 15iL go A5L ig 4Ai 0



Leo
SST, B000307,F0893,AIRSAZ45220

WT. 7. 3 mg

SCAN RATE MR' gg min

PEAK FR a 54.97
O 142.5

ONSET: 4.
CAL/GRA s .81

PEAK F OMH 50
TO. 50

ONSET. 26. 6
CAL/GR M 1 .27

Xs 29

A s1oWg 2& W 2% 3&00 4Am 4A 00

9SSBK FILEF989,?74 TEMPERATURE (C) DSC

DATE: 90/03/07 TIME: 11. 19



___ 9i1j2~ ? 9O 2

SST, B000298, F0941, AIR
-- - ALCOH)3 REAGENT DRY

WT: 6. 8101 ms SCAN RATE:

FINE

----------

/4?333

2M -4- m

FIE P0941. TC Temperature (C) TG

)ATEs 90/03/13 TIME: 08:37

tO
H

20.00

I-- 11 0 1i

79, 536K

Jag/mmi

75.00 +



Ihis page xas intEntiCMlly left blank.
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F AL (OH) 3

9 I 1 2 5 P0 0 -

REAGENT DRY FINE WTs 7.0089 mg

r

SCAN RATE 20.00 dog/mIn

FROMH 238.73
TOs 387.75

WT. X CHANGE, 28. 59

FROMi 235.72
TO, 499

WT. X CHANGE. 31. 28

100%

71. 4%
__________________________________________________ /__ I

.

9, 50K FL: AL YV. T Temperature (C) TG
JATE: 90/03/19 TIME: 13:51

K)
WA

Rl 71Y

4!.0



9 1 1 21__<(2 0 0' 4
15.

his

SCAN RATE# 20.00 dcg/mn

MAX: 309. 02

PEAK FROM: 225
TO. 355

ONSET: 274.81
CAL/CRAM: 329. 68

PEAK FROMg 260
TO: 355

ONSET, 276. 95
CAL/GRAM: 275.27

1§-7

F.L AL//Y. 04 TEMPERATURE
90/03/19 TIME: 1115

-f
AL(OH)3 REAGENT DRY FINE

WTz 3.01 ens

C

79, SBK

4&0

(C)

a. w

DSC

)ATEs



NORMALIZED

WTI

9 1 1 d , i() 0 0

SST, B000298, F0941, AIR, SAZ,
2. 35 mg

SCAN RATEs 20.00 dog/nn

- NORMALIZED ALCOH)3 REAGENT DRY FINE /

7 I

- - - -

.... .. ..

.1A OF moo moo M 4W- 4A w

09, SeA FILL F0941.04 TEMPERATURE
DATE: 90/03/07 TIMEt 15:03

t'

;I94 ;4 6 co rr,

309 C411/4..

(
4522

(C) DSC

11_1



UNDIGESTED SAMPLE ANALYSIS
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9 1 1 2 1 S1 0 9 1 7

SINGLE SHELL TANK PROJECT

Tank:
Core:
Lab Segment Serial No.:
Customer ID:

UNTREATED SAMPLE RESULTS

241-U-110
5

F0893
Composite Core 5

Laboratory ID:
pH

Laboratory IDi
% H20

Laboratory ID:
Mercury

Laboratory ID:
Cyanide

Laboratory ID:
Carbon 14

Check
Standard
F0891

100.90%

F0891
95.70%

F0903
90.10%

F0891
95.70%

*

Blank

F0892
5.59

F0916
0.5 mg

F0904
<6.OOE-04 mg

F0892

Sample

F0893
12.89

F0893
33.40%

F0905
9.86E-02 ppm

F0893

Sample
Duplicate

F0894
12.92

F0894
33.60%

F0906
1.17E-01 ppm

F0894
<.3 ug <1.65 ug/g <2.50 ug/g

* * *

* Analysis Was Not Run.

-I

Spike of
Sample

N/A

N/A
N/A

F0907
80.25%

F0895
88.10%

*

Check
Standard
F0896
100.40%

F0920
96.20%

F0927
96.07%

F0896
99.80%

*



Analytical Batch

Lab Segment Serial No.: F0893

Instrument ALI 0653
Procedure/Rev LA-212-103/ A-3
Technologist M. Franz
Date 01-26-90

Temperature 25 C

Starting Time 7:30

Ending Time 11:00

Chemist R. E. Brandt

Description * Lab. Id.

I Initial LMCS Check Std F0891

2 Blank F0892

3 Sample Comp 5 F0893

4 Duplicate Comp 5 F0894

5 Final LMCS Check Std F0896

6
7

8

-90
10

11 ________________ _____ _

Customer ID.: 000005

pH Analysis of Solid Sample.

Description Lab. Id.

12

13

14

15
16

17

18

19

20

21

221

Primary Book Second Book Third Book Final Volume

Standard Type No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Std 72C 11/5.0 mL 5.0 mL

Prepared by: J- D. K. Sato
hIned Name

Date: 8-5-90

Verified by: C. M. Seidel Date: 8-5-90
Sign PrinteslName

Approved by: -K § L.H. Taylor Date: %29c
Signa Ire Pdnted Name

28 ~



Analytical Batch

Lab Segment Serial No.: F0893

Instrument N/A
Procedure/Rev LA-564-1 01/ D-0

Technologist R. D. Hale

Date 01-26-90

Temperature 120 C

Starting Time 13:00; 01-25-90

Ending Time 11:00;01-26-90

Chemist R. E. Brandt

Description Lab. Id.

1 Intial LMCS Check Std F0891

2 Reagent Blank F0916

3 Sample Composite 5 F0893

4 Duplicate Composite 5 F0894

5 Sample Composite 6 F0917

6 Duplicate Composite 6 F0918

7 Final LMCS Check Std F0920

8
9

10 1

11 , A

Customer ID.: 000005

Percent Water in Composite.

Undigested Sample.

Description Lab. Id.

12

13

14

15
16

17
18

19

20

21

221

Primary Book Second Book Third Book Final Volume
No. & Aliquot No. & Aliquot No. & Aliquot of Standard

Standard Type Check St_1C______Iga
LMCS Check Std 1IC11AH /i.Og I gram

Prepared by: u, rO4Sin ure
S. A. Cervantes

Noted Nam&
Date: 05-24-90

Verified by:y : C. M. Seidel Date: 05-24-90
Prntcd Nanme

Approved by:AtA.z L.H. Taylor Date: 97-0
Signatu PiNted Nme

G

4,
C

4,

eq
0

29 g.
in
in



Analytical Batch

Lab Segment Serial No.: F0893

Instrument WA77479

Procedure / Rev LA-325-102 / A-2

Technologist J. Hopkins
Date 02-08-90

Temperature 70 F

StartingTime 08:00

Ending Time 12:45

Chemist Keith Fuller

Description Lab. Id.

1 Inital LMCS Check Std F0903

2 Reagent Blank F0904

3 Sample Comp 5 F0905

4 Duplicate Comp 5 F0906

5 Spike Comp 5 F0907

6 LMCS Check Std F0927

7 Sample Comp 6 F0929

1 Duplicate Comp 6 F0930

j Spike Comp 6 F0931

10 LMCS Check Std F0932

11 LMCS Check Std F0864

Customer ID.: 000005

Mercury Analysis by Atomic Absorption

Manual Cold Vapor Technique

Undigested Sample.

Description Lab. Id.

12 Sample 89-080 (30) F0865

13 Duplicate 89-080 (30) F0866

14 Spike 89-080 (30) F0867

15
16

17
18

19

20

21

22

Primary Book Second Book Third Book Final Volume

Standard Type No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Std 58CIIBM/25uL N/A

Spike 58C11BM/25uL F0905 / 25uL N/A

S. A. Cervantes
wlo Nan

Date: 08-05-90

Verified by: _____ C. M. Seidel Date: 08-05-90
i naurc Nnted Name

Approved by:x /f< A4c L.H. Taylor Date: f/-94
S signawvc I'dwdName

0

30 0

30

Prepared by: __ __
signattlm,



Single Shell Tank Phase
Calibration Record I-A

Analyte: HG
Procedure _ A 325-102 Revision: A-2

Instrument: pprkin Flmpr AA Property Number: WA77479
Technologist: JA Ho Payroll Number: 6A543

Date: 2-8..g

Calibration Standard ID: 102C35

Analyto Concentration: 1.00 pnom .995 ppm
Type of Calibration: Li near Reression

Instrument Reading

Dilution Concentration Units =

1 jl.-.L 10 ng 46.5 mm
2 20 uL 20 nc 84.5 mm

3 40 uL 40 ng 152.0 mm

4 0 uL 0 ng 4.5 mm

5
6

7
8
9

10

Comments:

Prepared by:____________/ S.A. Cervantes Date: 2-8-90
Pid Name

Verified by:__(.--r1 4/( t' I? C.M. Seidel Date: 2-8-90
SIf tuc IV1nt"d NHme

L.H. Taylor

IhinIt Wurnv

31
I 4/Lg / Date: I- fApproved by:.
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Analytical Batch

Lab Segment Serial No.: F0893

Instrument WA66684

Procedure / Rev LA-695-101/A-1
Technologist E. Colvin

Date 02-02-90

Temperature N/A

StartingTime 08:00; 01-31-90

Ending Time 14:00; 02-02-90

Chemist R. E. Brandt

Description Lab. Id.

I Intial LMCS Check Std F0891

2 Reagent Blank F0892

3 Sample Composite 5 F0893

4 Duplicate Composite 5 F0894

5 Spike Composite 5 F0895

6 Final LMCS Check F0896

7
8
9 -
10

11

Customer ID.: 000005

Cyanide Analysis

Undigested Sample

Description Lab. Id.

12

13

14

15

16

17
18

19

20

21

22

Primary Book Second Book Third Book Final Volume

Standard Type No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Std 75C11 B / 10 uL 50 mL

Spike 75C11B / 10 uL 50 mL

Prepared by: 4 A e -. s t S. A. Cervantes
Pinowd Namie

Date: 05-24-90

Verified by: A/I C. M. Seidel Date: 05-24-90
Thnied Name

Approved by: L.H. Taylor
M~inted Namne

Date: '-/2-ye

V

-t
C
fl

U

ri

.38 ~i

I-
'A
1., s

...
.3



Single Shell Tank Phase
Calibration Record I-A

Analyto: -- CN-
Procedure LA-695-101 Revision: A-1

instrument: Baush & Lomb Spectronic 21 Property Number: WA66684

Technologist: R, Brandt Payroll Number: 69090

Date: 7-20-89

Calibration Standard ID: 88C15C
Analyto Concenttation: 817 ug CN/mL
Type of Calibration: Least Square Linear Regression

Instrument Reading

Dilution Concentration Units =

1 Blank 0 .016
2 100 uL 0.82 .091
3 200 uL 11.63 .150

4 500 uL 4.08 .354

5 1000 uL 8.17 .663
6 2000 uL 16.34 1.275

7 3000 uL 24.51 1.720
a

9

10

Comments: Y - intercept - 0,01682

Slop - (76317

Correlation Coefficient - 0.999874

Prepared by:_. S.A antes Date: 7.S..,q

Verified by: Date: 7-20-90
Sk~ .Mr,Wdel

-- b
Approvedby L.H. Taylor Date:

39

on



KOH FUSION ANALYSIS
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SINGLE SHELL TANK PROJECT FUSION ANALYSIS
SAMPLE RESULTS ON LABORATORY DIGESTION

Tank:
Care:
Lab Segment Serial
Customer 10:

Laboratory 10:
Fusion Digestion

Laboratory 10:
Total Alpha
Total Beta

Laboratory ID:
GEA Cs-137

Laboratory ID:
Uranium

Laboratory ID:
Plutoniun

Laboratory 10:
Americiun 241

'Laboratory 10:
Neptuniun 237

Laboratory I:
Technetium 99

Laboratory ID:
Iodine 129

Laboratory ID:
Strontium 90

241-U-110
5

F0893
Core 5 Composite

No.:

Check
Standard
N/A
N/A

F0897
89.60%
98.20%

F0897
98.30%

F0897
90.80%

F0903
109.50%

F0897
101.30%

F0897
80.50%

F0897
93.40%

F0897
116.60%

F0897
103.30%

Blank

F0898
N/A

F0922
<8.52E-01

<3.25

Sample

F0899
2.55

ucl/L
uci/L

F0922
<5.22E-02 uci/L

F0922
<8.32E-05 g/L

F0946
<7.29E-03 uci/L.

F0946
<1.50E-02 uci/L

F0898
<1 .08 uci/L

F0898
<2.67E-02 uci/L.

F0898
<2.57E-01 uci/L

F0898
3.22E-02 uci/L

F0899
<2.0

3.40E+03

F0899
1.00E+02

F0899
1.39E-02

F0899
8.83E-01

F0899
3.34E-01

F0899
<1.08

F0899
<5.21E-02

F0899
<3.32E-01

F0899
9.46E+02

Sample
Duplicate

F0900
g/L 2.39

F0900
uci/L <1.5
uci/L 3.25E+03

F0900
uci/L 8.94E+01

g/L
F0900

1.23E-02

F0900
uci/L 8.00E-01

F0900
Uci/L 3.17E-02

F0900
uci/L <1.08

F0900
uci/L <5.45E-02

F0900
uci/L <4.23E-01

F0900
uci/L 8.50E+02

g/L

uci/Lt
uci/L

uci/L

Spike of
Sampt e
N/A
N/A

F0925
*

*

F0925
97.56%

F0925
g/L 113.30%

uci/L

uci/L

uci/L

uci/L

uci/L

uci/L

F0949
*

F0949
*

F0979
71.20%

F0901
100.00%

F0901
104.00%

F0901
*

* Ratio Of Spike To Sample Insufficient To Calculate Spike Recovery.

I-J

Check
Standard

4/A
N/A

F0926
89.10%
93.30%

F0926
103.70%

F0926
90.10%

F0950
105.90%

F0950
105.80%

F0980
63.30%

F0902
101.20%

F0902
99.90%

F0902
93.10%

9 11 2 3 5 9 0 0 1



ICP Results Data Summary

Date Analyzed:
Procedure:
Analyst:
Digestion
Procedure:

April 19, 1990
LA-505-151/A-0

J. A. White
Fusion Dissolution

LA-505-159/A-0

Instrument
Starting

LMCS
Standard

I

Acid
Digest.

LMCS
Standard

I

Reagent
BLANK

Acid Digested LHCS Standard
Reagent Blank

Core 5 Composite
Duplicate of Core 5 Composite

Acid Digested LMCS Standard

Wet
Weight
Sample

ug/g

Wet
Weight
Sample

Duplicate
ug/g

0.07 LT
-0.01 LT
-0.01 LT
0.00 LT

102.12% -0.01 LT
94.43% 0.03
93.46% 0.00 LT

102.58% 0.09
-0.03 LT
0.02 LT

99.09% -0.01 LT
-0.01 LT
0.03

91.05% -0.02 LT
99.04% 0.01 LT

-0.01 LT
97.56% 0.02

0.01
-0.05 LT

93.73% 0.00 LT
-0.01 LT
-0.35 LT
-0.06 LT

75.18% 0.63
-0.02 LT

94.66% 0.06 LT
100.02% 0.00 LT

0.03
-0.04 LT
-0.33 LT
-0.18 LT
0.02 LT
0.13

-2.40 LT
-0.02 LT

93.05% 0.23
-0.04 LT

114001
324 LT
-31 LT
0 LT

37270
82 LT

-45 LT
4383
581
134 LT
-96 LT
-47 LT

17334
-128 LT
469

-106 LT
8244
5067
2352 LT

-22 LT
7346

-2959 LT
61 LT

30708
-157 LT

144203
637

1327
-343 LT

-1490 LT
-1410 LT

-16 LT
-80 LT

-12925 LT
-75 LT

7124
-90 LT

110726
1296

19 LT
4 LT

42211
110
-18 LT

2660
668
394

35 LT
-10 LT

17280
159 LT

1810
-24 LT

6735
4794
-148 LT

43 LT
7174
-572 LT
948

9346
-13 LT

142135
687

1846
-10 LT

-626 LT
-46 LT
145 LT

10 LT
414 LT
-41 LT

4492
111 LT

NOT CAC. 100.63% 100.81%
102.57%

103.28% 92.28% 102.53%
97.50%

NOT CAC. 106.64%
134.81% 99.43%
89.32% 97.72%
146.72% 105.03%
235.92% 84.79% 93.30%
85.08% 86.00% 93.22%
100.71% 103.36%

97.72%
NOT CAIC. 94.41% 101.50%

89.51% 92.92%
93.18% 104.61%
91.11% 93.39% 103.61%

4138.61% 102.45%
NOT CALC. 92.70% 100.65%

101.94%
85.72% 97.14%
98.98% 92.68% 99.05%

96.54%
104.86%

-114.70% 90.53%
53.52% 106.46%

NOT CAC. 100.05%
86.77% 104.01%

107.95%
27.57% 73.62% 96.12%

106.22%
104.74%

102.74% 93.54% 98.35%
90.61% 92.17% 101.40%

103.29%
100.05%

66.80% 98.82%
46.04% 93.47% 100.46%

LT:
NC:
NOT

Less Than
Not Calibrated
CAC: Not Calculated

# Instrument Standards outside Control Limits

41.1

F1083
F1084
F0899
F0900
Fl88

Spike
Recovery

K

LMCS
ACID

Digestion
K

Closing
LMCS

Standard
I

Aluminum
Antimony
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Chromium
Cobalt
copper
Europium
I ron
Lanthanum
Lead
Li th ium
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Samarium
Selenium
Silicon
Silver
Sodium
Strontium
Sulfur
Tantalum
Thatlium
Thorium
Tin
Titanium
Uranium
Vanadium
Zinc
Zirconium

100.37%
105.91%
104.16%
98.38%

108.36%
101.73%
100.12%
106.89%
95.51%
97.27%

105.17%
98.92%

103.46%
94.12%

106.64%
106.08%
104.79%
102.81%
102.27%
97.14%

101.54%
99.36%

105.01%
90.40%

107.97%
102.01%
105.80%
106.08%
96.38%

105.99%
106.38%
100.85%
100.86%
106.74%
99.32%

100.91%
101.51%



Single Shell Tank Project

Tank:
Core:
Lab Segment Serial
Customer ID:

No:

FUSION ANALYSIS
SAMPLE RESULTS ON SOLID WEIGHT

241-U-110
5

F0893
Core 5 Composite Sample

Check
Standard

Laboratory ID:
Fusion Digestion

Laboratory ID:
Total Alpha
Total Beta

Laboratory ID:
GEA Cs-137

Laboratory ID:
Uraniun

Laboratory ID:
Plutonium

Laboratory ID:
Americium 241

Laboratory ID:
Neptunium 237

Laboratory ID:
Technetium 99

Laboratory ID:
Iodine 129

Laboratory ID:
Strontium 90

N/A
N/A

F0897
89.60%
98.20%

F0897
98.30%

F0897
90.80%

F0903
109.50%

F0897
101.30%

F0897
80.50%

F0897
93.40%

F0897
116.60%

F0897
103.30%

Blank

F0898
N/A

F0922
<8.52E-01

<3.25

F0922
<5.22E-02

F0922
<8.32E-05

F0946
<7.29E-03

F0946
<1.50E-02

F0898
<1.08

F0898
<2.67E-02

F0898
2.57E-01

F0898
3.22E-02

uci/L
uci/L

uci/L

Sample

F0899
2.55

F0899
<7.84E-01
1.33E+03

F0899
3.92E+01

F0899
g/L 5.45E+03

uci/L

uci/L

uci/L

uci/L

uci/L

F0899
3.46E-01

F0899
1.31E-01

F0899
<4.24E-01

F0899
<2.04E-02

F0899
<1.30E-01

F0899
3.71E-02

Sample
Duplicate

F0900
2.39g/L

uci/g
uci/g

uci/g

uq/g

uci/g

uci/g

uci/g

uci/i

uci/g

uci/g

F0900
<6.28E-01
1.36E+03

F0900
3.74E+01

F0900
5.15E+03

F0900
3.35E-01

F0900
1.33E-02

F0900
<4.52E-01

F0900
<2.28E-02

F0900
<1.77E-01

F0900
3.56E-02

Spike of
Sample

N/A
g/L N/A

uci/9
uci/g

uci/g

ug/g

uci/g

uci/g

uci/g

uci/g

uci/g

uc /9

F0925
*

*

F0925
97.56%

F0925
113.30%

F0949
*

F0949
*

F0979
71.20%

F0901
100.00%

F0901
104.00%

F0901
*

*Ratio of Spike To Sample Insufficient to Calculate Spike Recovery.

N)

Check
Standard

N/A
N/A

F0926
89.10%
93.30%

F0926
103.70%

F0926
90.10%

F0950
105.90%

F0950
105.80%

F0980
63.30%

F0902
101.20%

F0902
99.90%

F0902
93.10%

0 f) I



Analytical Batch

Lab Segment Serial No.: F0893

Instrument N/A
Procedure/Rev LA-549-141/A-1

Technologist R.D. Hale

Date 01-25-90

Temperature 450 C

Starting Time 13:45

Ending Time 15:00

Chemist S. A. Catlow

Description Lab. Id.

1 Initial LMCS Check Std N/A

2 Reagent Blank F0898

3 Sample Composite 5 F0899

4 Duplicate Composite 5 F0900

5

6
7
8
9

10

11

Customer ID.: 000005

KOH Fusion Dissolution

Description Lab. Id.

12

13
14

15
16

17

18

19

20

211

221

Primary Book Second Book Third Book Final Volume

Standard Type No. & Aliquot No. & Aliquot No. & Aliquot of Standard

N/A

Prepared by:. S. A. Cervantes
Printed NameSignfre

Date: 08-03-90

Verified by:. .A43r{ C. M. Seidel Date: 08-03-90
SigAture rintedName

Approved by: L.H. Taylor Date: 7-//3Signature Iinlc Name

w
4)
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Analytical Batch

Lab Segment Serial No.: F0893

Instrument HW45676

Procedure/Rev LA-508-101 /A-2
Technologist R. D. Hale

Date 01-26-90

Temperature 24 C

Starting Time 11:59

Ending Time 21:48

Chemist S. A. Catlow

Description Lab. Id.

1 Initial LMCS Check Std F0897

2 Reagent Blank F0922

3 Sample Comp 5 F0899

4 Duplicate Comp 5 F0900

5 Spike Comp 5 F0925

6 Final LMCS Check Std F0926

7
8

9
10

11 ________________ _____ _

Customer ID.: 000005

Total Alpha and Total Beta

Fusion Dissolution

Detector 12

Description Lab. Id.

12

13

14

15
16

17

18

19

211

221

Primary Book Second Book Third Book Final Volume

Standard Type No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Std 102B44/10mL N/A

Spike 102B44/10mL F0899/1 00 uL N/A

Prepared by: A .
Signature

D.K. Sato
IPned Name

Date: 8-15-90

Verified by: .a C. M. Seidel Date: 8-15-90
1 S jature Thinted Name

Signatr
L.H. Taylor
Piinttd Name

C
0'
-t
C
-t

Lz~

4)

C

-7
H
to
to

Date: f'/FeApproved by:.



Single Shell Tank Phase
Calibration Record I-A

Analyte: Am241. c60

Procedure LQ-508-002 Revision: A-0
Instrument: nprprrnr 12 Property Number: WA93415
Technologist: R. A. Jones Payroll Number: 65801
Date: 4-19-88; 2-23-87

Calibration Standard ID: Book number 42B16H; 42B16I; 42B16L; 32B40A4; 32B40B3
Analyte Concentration: N/A 32B40C4
Type of Calibration: Rfi ri onry

Instrument Reading

Dilution Concentration Units =

1

2

3 See Attachel Calibration Fecords.
4

5

6

7

8

9

10

Comments:

Prepared b.S. A Owrvantes Date: 9-12-90

Verified by:_C. dl Date: 9-12-90

Ap proved by:_L.H. Taylor Date: e-/o7-7
Signalun Thiaed Name
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CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS:

DETECTOR No. 12

RADIONUCLIDE:
HALF LIFE:
COUNT TIME:
CPM BKG:

STANDARD
ID

42B16B

42316C

4216E

SIZE

USING PROCEDURE LQ-508-002

TIME ZERO DATE (HD):

DATE COUNTED (HD):
Am-241

157784
2

0. a

DATE

CALIBRATED BY:

TIME COUNTS @
0 DEG.

02/23/87

02/23/87

02/23/87

86968

135119

308917

RA JONES

COUNTS @
90 DEG.

86004

135190

309658

13367

15491

HD 0 = 09/25/44

COUNTS @
180 DEG.

B990

135983

308906

COUNTS @
270 DEG.

86802

134627

311795

42B1GH

420161

42B1 L

36B40AG6

36B40B6

36B40Ch

02/23/87

02/23/87

02/23/87

2

I-

60628

107491

196800

60616

107171

204719

60351

106868

207336

,-

C

'4

61648

106941

206678
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STANDARD
ID

42B31613

42B1ICC

42B1IE.

AVERAGE,

STANDARD
ID

42B16H

42BG16I

42B1ILL

AVERAGE,

STANDARD
ID

36B40A6

36B40B6

361340C5

AVERAGE,

SIZE

1"

1"

i" =

2"

2"

2"

5"

5.

5"-

5" =

STD
VALUE

58050

93640

212900

0.2953

STD
VALUE

58310

100300

186700

0.2155

STD
VALUE

59470

109800

160100

-0.0000

AVE
CPM

17288

27046

61964

+,- 095%

AVE
CPmI

12162

21423

40776

+/- @95%

AVE
CPM1

-0

-0)

-0)

+/- @95%.

DECAY
CORR

1.01

1.01

1.01

0.0093o

DECAY
CORR

1.01

1.01

1.01

0.0097

DECAY
CORR

1.01

1.01

1.01

0.0000

DECAY CORR
CPM

17450

27299

62544

3.14 %

DECAY CORR
CPM

12276

21624

41159

4.51 %A

DECAY CORR
CPIA

-0

-0

-0

-99.92 %

EFFICIENCY

0. 3006

0.2915

0.2938

ON 02/23/87

EFFICIENCY

0.2105

0.2156

0.2205

ON 02/23/87

EFFICIENCY

-0.0000

-0. 0000

-0.0000

ON 02/23/87

NEW EFFS FOR DET 12 Am-241 1". 0.2953 2" = 0.2135

5" = -0.0000
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CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS: USING PROCEDURE LO-508-002

DETECTOR No.

RADIONUCLIDE:
HALF LIFE:
COUNT TIME:
CPM BKG:
CPM 1" BKG:

STANDARD
ID

32B40A P

32E40B7

321340C7

32B40A4

32B403 3

32B40C4

32B40A5

32B40B6

32B40C5

SIZE

Co-60
1925

t
25
25

DATE

12
2",5" STD

I" STD

CALIBRATED BY:

TIME COUNTS @
0 DEG.

1 04/19/88

1 04/19/88

1 04/19/88

2 04/19/88

2 04/19/88

2 04/19/88

5 02/01/90

5 02/01/90

5 02/01/90

127944

244043

367576

110722

212054

316383

TIME ZERO DATE (HD):
TIME ZERO DATE (HD):
DATE COUNTED (HD):
DATE COUNTED 1" (HD)

RA JONES

COUNTS @
90 DEG.

127628

242862

367566

110750

214257

314049

15883
15883
15911
15912

HD 0 = 09/25/44

COUNTS @
180 DEG.

127543

243562

365053

110709

215505

315143

COUNTS @
270 DEG.

127566

244673

366147

110989

213619

314081
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STANDARD
ID

32B4OA8

32B40137

32B40C7

AVERAGE,

STANDARD
ID

32B40A4

32840B3

32B40C4

AVERAGE,

STANDARD
ID

32240A5

3214016G

32B40C5

AVERAGE,

SIZE

1"

1"

1"

2"

2"

2"-'" =

5"

5 -

5"

5" =

STD
VALUE

69550

134700

201000

0. 3682

STD
VALUE

70480

135100

202400

0.3170

STD
VALUE

70160

135700

201900

-0.0002

AVE
CPM

25509

48732

73292

+/- @95%

AVE
CPM

22134

42747

62958

+/- 095%

AVE
CPM

-25

-25

-25

- 95%

DECAY
CORR

1.01

1.01

1.01

0.0050

DECAY
CORR

1.01

1.01

1.01

0.0053

DECAY
CORR

1.01

1.01

1.01

0.0002

DECAY CORR
CPM

25777

49244

74061

1.35 %

DECAY CORR
CPM

22358

43180

63596

1.67 %

DECAY CORR
CPM

-25

-25

-25

-10G.77 %

EFFICIENCY

0.3706

0.3656

0.3685

ON 04/19/88

EFFICIENCY

0.3172

0.3196

0.3142

ON 04/18/88

EFFICIENCY

-0.0004

-0.0002

-0.0001

ON 04/18/88

NEW EFFS FOR DET 12 Co-60 1" 0.3682 2" = 0.3170

5" = -0.0002----------------------------------------------------------------
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Analytical Batch

Lab Segment Serial No.: F0893

Instrument WA77228 / WA401934

Procedure / Rev LA-548-121 / C-1

Technologist R. D. Hale

Date 01-26-90

Temperature 24 C

Starting Time 09:00

Ending Time 10:00

Chemist S. A. Catlow

Description Lab. Id.

1 Inital LMCS Check Std F0897

2 Reagent Blank F0922

3 Sample Comp 5 F0899

4 Duplicate Comp 5 F0900

5 Sample Comp 6 F0923

6 Duplicate Comp 6 F0924

7 Spike F0925

8 Final LMCS Check Std F0926

9
101

11

Customer ID.: 000005

GEA Analysis

Fusion Dissolution

Samples are prepared in batch, but counted
randomly.

Description Lab. Id.

12

13

14

15
16

17

18

19

20

21

22

Primary Book Second Book Third Book Final Volume

Standard Type No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Std 89B44 / 500 uL 22 mL
Spike 89B44 / 500 uL F0923 / 50 uL 22 mL

S. A. Cervantes
Pdnd Name

Date: 8-14-90

Verified by: C. M. Seidel Date: 8-14-90
Iunted Name

Approved by: L.H. Taylor Date: ?-/Ycd
I signa)pjjjink Name

A

-5

50
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Single Shell Tank Phase
Calibration Record I-A

Analyte: Isotope, Mixed Gamma

Procedure LQ-508-003 Revision: A-0
Instrument: GEA Detector #1 Property Number: 401934

Technologist: JL Anderson Payroll Number:

Date: 2-14-89; 2-16-89

Calibration Standard ID: Book number 56B40 Dl

Analyte Concentration: N/A

Type of Calibration: Gamma Energy Analysis (Efficiency)

Instrument Reading
Dilution Concentration Units =

1

2

3 See Attached Calibratior Sheets.

4

5

6
7

8
9

10

Comments:

6 Prepared by: S. A. Cervantes Date: 9-04-90

Verified by: V rt- C. M. Seidel Date: 9-04-90
Arn -tre %hined Nate

b_Approved L.H. Taylor Date: ,9/3p
h'tt:,I N
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DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):
STANDARD ID:

ENERGY (KEV)

1
42
22 ML LIQUID, POS 2

14-Feb-89
J. L. ANDERSON/M. R. DOWELL
56B40 Dl

EFFICIENCY (COUNTS/GAMMA)

59.536
88.032

122.0614
165.853

279.1967
391.668

513.99
661.65

898.021
1173.237
1332.501
1836.129

EQUATION 0-165 KEV
LOG(EFF) =

+

+

5.721347E-03
1.512568E-02
2.041958E-02
1.856472E-02

1.042777E-02
7.856059E-03
6.838966E-03
5.300244E-03
4.218416E-03
3.785537E-03
2.931033E-03

-5.343694E+01
2.034704E+01
-2.088264E+00

*LOG(ENERGY)
*LOG(ENERGY) 2

EQUATION 165-1836 KEV

GEA CALIBRATION RECORD

DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):
STANDARD ID:

ENERGY (KEV)

LOG(EFF) = 8.372735E+00
+ -7.762489E+00 *LOG(ENERGY)
+ 2.017698E+00 *LOG(ENERGY)'2
+ -2.447560E-01 *LOG(ENERGY)'3
+ 1.067720E-02 *LOG(ENERGY)-4

PROCEDURE LQ-508-003

1
43
22 ML LIQUID, POS 3

16-Feb-89
J. L. ANDERSON/M. R. DOWELL
56B40 Dl

EFFICIENCY (COUNTS/GAMMA)

59.536
88.032

122.0614
165.853

279.1967
391.668
513.99
661.65

898.021
1173.237
1332.501
1836.129

1.397695E-03
3.641448E-03
5.035820E-03
4.620516E-03

2.619018E-03
1.890740E-03
1.782478E-02
1.392563E-03
1.117189E-03
1.007670E-03
7.782502E-04

EQUATION 0-165 KEV
LOG(EFF) = -5.354869E+01
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+ 1.975356E+01 *LOCG(ENERGY)
+ -2.020858E+00 *LOG(ENERGY)'2

EQUATION 165-1836 KEV
LOG(EFF) 4.001880E+01

+ -2.857555E+01 *LOG(ENERGY)
+ 6.748440E+00 *LOG(ENERGY)'2
+ 7.173093E-01 *LOG(ENERGY)-3
+ 2.821780E-02 *LOG(ENERGY)-4

GEA CALIBRATION RECORD PROCEDURE LQ-508-003
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Single Shell Tank Phase
Calibration Record I-A

Analyte: Mixed Isotope Standards
Procedure LO-508-003 Revision: A-0
Instrument: GEA Detector #2 Property Number: 401934
Technologist: J, ersol Payroll Number:
Date: 9-28-88; 10-21-88

Calibration Standard ID: Book number 65340 Dl
Analyte Concentration: N/A
Type of Calibration: Gamma Energy Analysis (Efficiency)

Instrument Reading
Dilution Concentration Units =

1
2

3 See Attac ed Calibration Sheets.
4

5
6

7
8

9

10

Comments:

gPrepared by: -/u--'t-6 S. A. Cervantes Date-. 9-04-90
Signatine tName

Verified by: C. M. Seidel Date: 9-04-90
lnnure ried Name

1z Approved by: 4. -o Date:L- Mj,mplo54
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DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):
STANDARD ID:

ENERGY (KEV)

2
42
22 ML LIQUID, POS 2

21-Oct-88
J. L. ANDERSON/M. R. DOWELL
56240 Dl

EFFICIENCY (COUNTS/GAMMA)

59.536
88.032

122.0614
165.853

279.1967
391.668
513.99
661.65

898.021
1173.237
1332.501
1836.129

EQUATION 0-122 KEV
LOG(EFF) =

+

+

3.417000E-03
1.090000E-02
1.408000E-02
1.516000E-02
9.929000E-03
7.578000E-03
5.875000E-03
4.927000E-03
3.727000E-03
3.085000E-03
2.683000E-03
2.102000E-03

-6.654070E+01
2.583780E+01
-2.677550E+00

*LOG(ENERGY)
*LOG(ENERGY)'2

EQUATION 122-1836 KEV
LOG(EFF) -1.050740E+02

+ 6.428950E+01 *LOG(ENERGY)
+ -1.503170E+01 *LOG(ENERGY)'2
+ 1.533670E+00 *LOG(ENERGY)'3
+ -5.838530E-02 *LOG(ENERGY)'4

GEA CALIBRATION RECORD

- - DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):
STANDARD ID:

ENERGY (KEV)

59.536
88.032

122.0614
165.853

279.1967
391.668

513.99
661.65
898.021

1173.237
1332.501
1836.129

PROCEDURE LQ-508-003

2
43
22 ML LIQUID, POS 3

28-Sep-88
J. L. ANDERSON/M. R. DOWELL
56B40 Dl

EFFICIENCY (COUNTS/GAMMA)

1.476000E-03
4.721000E-03
6.589000E-03
6.613000E-03
4.692000E-03
3.542000E-03
2.810000E-03
2.327000E-03
1.790000E-03
1.437000E-03
1.277000E-03
9.824000E-04
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EQUATION 0-165 KEV
LOG(EFF) = -5.826830E+01

+ 2.165450E+01 *LQGCENERGY)
+ -2.198930E+00 *LOG(ENERGY)'2

EQUATION 165-1836 KEV
LOG(EFF) = -2.233890E+01

+ 1.174520E+01 *LOG(ENERGY)
+ -2.739550E+00 *LOG(ENERGY)'2
+ 2.655450E-01 *LOG(ENERGY)*3
+ -9.668420E-03 *LOG(ENERGY)'4
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************ ****************** ******
* *

GAMMA SP ECTR UM ANAL Y SIS *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM

A N A L Y S I S

04-SEP-90

P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

BVIRONMENTAL BACKGROUND SUBTRACTED
LD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

RALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1669
ANALYZED BY: LDT

SAMPLE DESCRIPTION: F897
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.0000E-03 LI
SSTANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

/ CONVERSION FACTOR: 5.0000E-01

COLLECT STARTED ON 26-JAN-90 AT 09:56:43

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3006. SECONDS
0.20 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-NOV-89
EFFICIENCY CALIBRATION PERFORMED 2-MAR-89

57
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222-S COUNTING ROOM

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

NUCLIDES

1C 1126.66 562.80 1.41

2C 1138.88 568.91 1.41

3
4
4B
5C
6C
7
8
9
10
11

ERBR

E RROR

1209.64 604.28
1323.48 661.18

661.82
1591.80 795.33
1604.00 801.43
2346.30 1172.70
2664.66 1332.01
2729.93 1364.67
2800.63 1400.06
2921.20 1460.41

1461.77

1.48
1.52

1.54
1.54
1.70
2.00
1.67
2.10
2.37

QUOTATION AT 1.96 SIGMA

538.

553.

591.
441.

262.
251.
210.

42.
21.
13.
10.

1

799. 10.4 CS-134,
EU-152

1388. 8.6 CS-134,
BI-207

7995. 2.4 CS-134
2111. 1.9 CS-137
35.

5691.
592.

5217.
4718.

137.
56.

167.
182.

46.4
3.1
9.6
2.8
2.9

19.7
33.2
16.3

11.2

CS-134
CS-134
CO-60
CO-60
CS-134
I-132,BI-214
K-40

PEAK CONFIDENCE LEVEL AT 85.0%

9- MULTIPLET ANALYSIS CONVERGED NORMALLY
Ka- ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKOO11
BACKGROUND DESCRIPTION: BKO011
SACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00
BACKGROUND LIVE TIME: 6000. SECONDS

58

04-SEP-90 10:07:29



69

'~0

N.

.4

C

P

.5jUWfl ~;e~ M~an~rsqut s~x e6~ suaj, -

C



222-S COUNTING ROOM

SAMPLE: F897
DATA COLLECTED ON 26-JAN-90 AT 09:56:43
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START

R A D I 0 N U C L I D E A N A L Y S I S

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

OF COLLECT.

R E P 0 R T

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228
AG-108M
AG-110M
AM-241
AM-243
AR-41
AU-198
BA- 133
BA-139
BA-140
BA- 141
W-7
A-207
qn-212

6-214CD109
IE-139
CE-141
ICEPRI44
CO-56
'CO-57
1-58

C8-60

LLD<8.08E-01
LLD<2.21E-01
LLD<1.05E+00
LLD<8.76E-01
LLD<2.45E-01
LLD<1.27E-01
LLD<1.95E-01
LLD<2.93E-01
LLD<5.93E-01
LLD<7.55E-01
LLD<5.99E-01
LLD<2.01E+00
LLD<1.87E-01
LLD<2.45E+00
LLD<9.51E-01
LLD<3.59E+00
LLD<1.34E-01
LLD<1.97E-01
LLD<1.68E+00
LLD<1.87E-01
LLD<1.10E-01
LLD<1.76E-01

2.24E+01

LLD<1.54E+00
2.05E+01

LLD<1.78E-01
3.75E+01

LLD<1.55E-01
LLD<3.41E-01
LLD<3.68E-01
LLD<4.28E-01
LLD<4.31E-01
LLD<2.24E-01
LLD<1.77E-01
LLD<2.32E-01
LLD<2.08E-01
LLD<2.18E-01
LLD<2.66E-01
LLD<4.56E-01
LLD<1.83E+00
LLD<4.45E+01
LLD<1.28E-01
LLD<4.98E-01
LLD<7.48E+00
LLD<7.82E-02

LLD<8.08E-01
LLD<2.21E-01
LLD<1.05E+00
LLD<8.76E-01
LLD<2.45E-01
LLD<1.27E-01
LLD<1.95E-01
LLD<2.93E-01
LLD<5.93E-01
LLD<7.55E-01
LLD<5.99E-01
KLD<2.01E+00
LLD<1.87E-01
LLD<2.45E+00
LLD<9.51E-01
LLD<3.59E+00
LLD<1.34E-01
LLD<1.97E-01
LLD<1.68E+00
LLD<1.87E-01
LLD<1.1OE-01
LLD<1.76E-01

2.24E+01

LLD<1.54E+00
2.05E+01

LLD<1.78E-01
3.75E+01

LLD<1.55E-01
LLD<3.41E-01
LLD<3.68E-01
LLD<4.28E-01
LLD<4.31E-01
LLD<2.24E-01
LLD<1.77E-01
LLD<2.32E-01
LLD<2.08E-01
LLD<2.18E-01
LLD<2.66E-01
LLD<4.56E-01
LLD<1.83E+00
LLD<4.45E+01
LLD<1.28E-01
LLD<4.98E-01
LLD<7.48E+00
LLD<7.82E-02

+-6.91E-01

+-6.72E-01

+-8.35E-01

60

+-6.91E-01

+-6.72E-01

+-8.35E-01
C-136
CS-137
CS-138
EU-152
EU-154
EU-155
FE-59
HF- 181
HG-203
1-131
1-132
1-133
1-134
1-135
K-40
KR-85
KR-85M
KR-87
KR-89
LA-140

.3

911.07
433.94
657.76
59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.5
569.70
727.27
609.32
88.03

165.85
145.44
133.51
846.76
122.06
810.75

1332.50
1173.24
320.09
795.84
604.70
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20

-0.49
-0.54

-0.52
-0.42

-0.47

04-SEP-90 10:07:29



LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
PO-210
P0-214
PO-216
PU-239
PU-241
RA-224
RA-226

CU-88
RB-89

wRN-220
'RU- 103
RURH106
SB-124

C-125

SE-75
TSN-113
SR-85
SR-91
SR-92
TA-182
TC-99M
TI-123M
Z4-125M
TE-132
-TN-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL 8.04E+01 +-1.28E+00

LLD<4.14E-01
LLD<2.01E-01
LLD<2.11E-01
LLD<1.17E-01
LLD<2.20E-01
LLD<1.65E-01
LLD<1.72E-01
LLD<1.28E+00
LLD<7.90E-01
LLD<1.05E+00
LLD<4.65E-01
LLD<4.OOE+01
LLD<5.19E+00
LLD<3.31E-01
LLD<5.02E-01
LLD<2.07E+04
LLD<8.09E+03
LLD<1.70E+04
LLD<1.47E+03
LLD<5.33E+04
LLD<3.57E+00
LLD<3.13E+00
LLD<7.19E-01
LLD<9.62E-01
LLD<1.74E+02
LLD<2.11E-01
LLD<3.47E+00
LLD<2.74E-01
LLD<1.65E+00
LLD<2.14E-01
LLD<2.42E-01
LLD<2.88E-01
LLD<1.95E-01
LLD<3.44E-01
LLD<8.19E-02
LLD<6.13E-01
LLD<1.14E-01
LLD<1.24E-01
LLD<3.20E+01
LLD<1.55E-01
LLD<1.08E+01
LLD<2.46E-01
LLD<2.10E-01
LLD<6.26E-01
LLD<5.93E-01
LLD<5.53E+00
LLD<3.98E-01
LLD<1.36E+00
LLD<1.64E-01
LLD<1.23E+O0
LLD<6.82E-02
LLD<5.03E+01
LLD<2.60E-01
LLD<5.17E-01
LLD<3.29E-01
LLD<1.68E-01

LLD<4.14E-01
LLD<2.01E-01
LLD<2.11E-01
LLD<1.17E-01
LLD<2.20E-01
LLD<1.65E-01
LLD<1.72E-01
LLD<1.28E+00
LLD<7.90E-01
LLD<I.05E+00
LLD<4.65E-01
LLD<4.OOE+01
LLD<5.19E+00
LLD<3.31E-01
LLD<5.02E-01
LLD<2.07E+04
LLD<8.09E+03
LLD<1.70E+04
LLD<1.47E+03
LLD<5.33E+04
LLD<3.57E+00
LLD<3.13E+00
LLD<7.19E-01
LLD<9.62E-01
LLD<1.74E+02
LLD<2.JIE-01
LLD<3.47E+00
LLD<2.74E-01
LLD<1.65E+00
LLD<2.14E-01
LLD<2.42E-01
LLD<2.88E-01
LLD<1.95E-01
LLD<3.44E-01
LLD<8.19E-02
LLD<6.13E-01
LLD<1.14E-01
LLD<1.24E-01
LLD<3.20E+01
LLD<1.55E-01
LLD<1.08E+01
LLD<2.46E-01
LLD<2.10E-01
LLD<6.26E-01
LLD<5.93E-01
LLD<5.53E+00
LLD<3.98E-01
LLD<1.36E+00
LLD<1.64E-01
LLD<1.23E+00
LLD<6.82E-02
LLD<5.03E+01
LLD<2.60E-01
LLD<5.17E-01
LLD<3.29E-01
LLD<1.68E-01

8.04E+01 +-1.28E+00

STANDARD DEVIATION = 0.04
61

641.83
834.83
846.76

1274.55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98

1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37

583.14
185.71
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33



EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.46E-09 UC/LI
TOTAL MEASURED ACTIVITY = 8.04E+01 (+-1.28E+00) UC/LI
% TECH. SPEC. = ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

1126.66
1138.88
1604.00
2729.93

p, 800.63

562.80
568.91
801.43

1364.67
1400.06

799.
1388.

592.
137.

56.

10.4
8.6
9.6

19.7
33.2

3.42E+01
5.99E+01
3.39E+01
1.23E+01
5.13E+00

PEAKS ELIMINATED
0.-

BY BACKGROUND SUBTRACTION

f NTROID ENERGY NET AREA ERROR GAMMAS/SEC
HANNEL KEV COUNTS %

2921.20 1460.41
Ln

167. 16.3 1.59E+01
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* *** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

GAMMA SP ECTRUM ANAL Y SIS *

*
********* ** ** *** * *** * ** ** *** * ** *** **

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM 04-SEP-90

ANAL Y SIS PAR AMETE RS

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 2.0
DETECTOR NUMBER: 2 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

'?VIRONMENTAL BACKGROUND SUBTRACTED
.L'LD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
1?LTIPLET ANALYSIS PERFORMED

9AALYSIS OF SPECTRUM SAVED IN DISK FILE: SD2872
ANALYZED BY: LDT

10:26:33

1SAMPLE DESCRIPTION: F922
GEOMETRY DESCRIPTION:
1SAMPLE SIZE: 1.OOOOE-03 LI
SJANDARD SIZE: 1.OOOOE+0O EA
ANALYSIS LIBRARY FILE: ANLOOO

/ CONVERSION FACTOR: 1.OOOOE+00

COLLECT STARTED ON 26-JAN-90 AT 11:07:24

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3000. SECONDS
00.00 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-MAR-89
EFFICIENCY CALIBRATION PERFORMED 21-OCT-88
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04-SEP-90 10:26:33

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

NUCLIDES

1167.33 583.29
583.37

2921.44 1460.26
1460.85

1.04

2.33

34.

10.

17.
15.
136.

156.

116.9 EU-154,
31.6 TL-208
18.6 K-40
3.8

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO012
BACKGROUND DESCRIPTION: BKG
CKGROUND COLLECT STARTED ON 30-AUG-88 AT 16:46:00
CKGROUND LIVE TIME: 60000. SECONDS

64
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04-SEP-90 10:26:33

SAMPLE: F922
DATA COLLECTED ON 26-JAN-90 AT 11:07:24
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228
AG-108M
AG-110M
AM-241
AM-243
AR-41
AU-198
BA- 133
BA-139

-140
A- 141

BI-207
$1 -212
BI-214
C~-109

CE-139
CE-141
GEPR144
CO-56
CO-57
Cq-58
ZO-60
CR-51
CS-134
.S-136
CS-137
ZS-138
EU-152
EU-154
EU-155
FE-59
HF-181
HG-203
1-131
1-132
1-133
1-134
1-135
K-40
KR-85
KR-85M
KR-87
KR-89
LA-140
LA-142
MN-54

LLD<1.88E-01
LLD<3.41E-02
LLD<6.OOE-02
LLD<2.45E-01
LLD<6.72E-02
LLD<6.30E-02
LLD<3.18E-02
LLD<4.96E-02
LLD<1.32E-01
LLD<1.27E-01
LLD<1.18E-01
LLD<2.95E-01
LLD<3.76E-02
LLD<7.02E-01
LLD<1.03E-01
LLD<8.50E-01
LLD<2.99E-02
LLD<4.64E-02
LLD<3.85E-01
LLD<3.98E-02
LLD<2.42E-02
LLD<4.18E-02
LLD<5.24E-02
LLD<2.78E-01
LLD<4.42E-02
LLD<3.31E-02
LLD<5.22E-02
LLD<7.57E-02
LLD<2.75E-01
LLD<1.18E-01
LLD<1.15E-01
LLD<7.50E-02
LLD<3.92E-02
LLD<3.01E-02
LLD<3.47E-02
LLD<5.09E-02
LLD<3.45E-02
LLD<6.23E-02
LLD<1.24E-01
LLD<1.05E+00
LLD<1.15E+01
LLD<2.88E-02
LLD<7.26E-02
LLD<1.34E+00
LLD<4.24E-02
LLD<7.24E-02
LLD<4.27E-02

NUCLIDE

LLD<1.88E-01
LLD<3.41E-02
LLD<6.0OE-02
LLD<2.45E-01
LLD<6.72E-02
LLD<6.30E-02
LLD<3.18E-02
LLD<4.96E-02
LLD<1.32E-01
LLD<1.27E-01
LLD<1.18E-01
LLD<2.95E-01
LLD<3.76E-02
LLD<7.02E-01
LLD<1.03E-01
LLD<8.50E-01
LLD<2.99E-02
LLD<4.64E-02
LLD<3.85E-01
LLD<3.98E-02
LLD<2.42E-02
LLD<4.18E-02
LLD<5.24E-02
LLD<2.78E-01
LLD<4.42E-02
LLD<3.31E-02
LLD<5.22E-02
LLD<7.57E-02
LLD<2.75E-01
LLD<1.18E-01
LLD<1.15E-01
LLD<7.50E-02
LLD<3.92E-02
LLD<3.01E-02
LLD<3.47E-02
LLD<5.09E-02
LLD<3.45E-02
LLD<6.23E-02
LLD<1.24E-01
LLD<1.05E+00
LLD<1.15E+01
LLD<2.88E-02
LLD<7.26E-02
LLD<1.34E+oo
LLD<4.24E-02
LLD<7.24E-02
LLD<4.27E-02

911.07
433.94
657.76
59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03

165.85
145.44
133.51
846.76
122.06
810.75

1332.50
320.09
795.84
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20
641.83
834.83
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MN-56 LLD<4.49E-02
NA-22 LLD<4.18E-02
NA-24 LLD<4.84E-02
NB-94 LLD<3.15E-02
NB-95 LLD<4.44E-02
NB-97 LLD<6.98E-02
NP-238 LLD<1.67E-01
NP-239 LLD<2.OOE-01
PA-233 LLD<8.02E-02
PA-234M LLD<9.76E+00
PB-210 LLD<7.93E-01
PB-212 LLD<6.74E-02
PB-214 LLD<7.35E-02
PO-210 LLD<3.32E+03
P0-214 LLD<4.24E+02
PO-216 LLD<2.20E+03
PU-239 LLD<3.39E+02
PU-241 LLD<1.08E+04
RA-224 LLD<5.89E-01
RA-226 LLD<6.37E-01
RB-88 LLD<3.15E-01
RB-89 LLD<2.57E-01
RN-220 LLD<3.09E+O1
U-103 LLD<3.62E-02

,RURH106 LLD<8.23E-01
SB-124 LLD<3.89E-02
6SB-125 LLD<3.46E-01
SC-46 LLD<5.86E-02
cn-75 LLD<5.24E-02
$-113 LLD<5.28E-02
SR-85 LLD<5.05E-02
;SR-91 LLD<6.89E-02
SR-92 LLD<5.79E-02
TA-182 LLD<1.89E-01
TC-99M LLD<2.49E-02
TE-123M LLD<2.86E-02
TE-125M LLD<8.75E+00
TE-132 LLD<2.80E-02
IR-228 LLD<2.83E+00
TL-208 LLD<4.63E-02
9!235 LLD<4.24E-02
U-237 LLD<1.07E-01
W-187 LLD<1.07E-01
XE-131M LLD<1.23E+00
XE-133 LLD<9.02E-02
XE-133M LLD<2.14E-01
XE-135 LLD<2.73E-02
XE-138 LLD<2.45E-01
Y-88 LLD<2.99E-02
Y-91 LLD<1.60E+01
Y-91M LLD<5.21E-02
ZN-65 LLD<1.17E-01
ZR-95 LLD<6.03E-02
ZR-97 LLD<4.35E-02

TOTAL 0.00E-O1 +-O.OOE-01

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%
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LLD<4.49E-02
LLD<4.18E-02
LLD<4.84E-02
LLD<3.15E-02
LLD<4.44E-02
LLD<6.98E-02
LLD<1.67E-01
LLD<2.OOE-01
LLD<8.02E-02
LLD<9.76E+00
LLD<7.93E-01
LLD<6.74E-02
LLD<7.35E-02
LLD<3.32E+03
LLD<4.24E+02
LLD<2.20E+03
LLD<3.39E+02
LLD<1.08E+04
LLD<5.89E-01
LLD<6.37E-01
LLD<3.15E-01
LLD<2.57E-01
LLD<3.09E+01
LLD<3.62E-02
LLD<8.23E-01
LLD<3.89E-02
LLD<3.46E-01
LLD<5.86E-02
LLD<5.24E-02
LLD<5.28E-02
LLD<5.05E-02
LLD<6.89E-02
LLD<5.79E-02
LLD<1.89E-01
LLD<2.49E-02
LLD<2.86E-02
LLD<8.75E+00
LLD<2.80E-02
LLD<2.83E+00
LLD<4.63E-02
LLD<4.24E-02
LLD<1.07E-01
LLD<1.07E-01
LLD<1.23E+00
LLD<9.02E-02
LLD<2.14E-01
LLD<2.73E-02
LLD<2.45E-01
LLD<2.99E-02
LLD<1.60E+01
LLD<5.21E-02
LLD<1.17E-01
LLD<6.03E-02
LLD<4.35E-02

O.OOE-01 +-0.OOE-01

846.76
1274.55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98

1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37

583.14
185.71
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33



ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET
CHANNEL KEV COU

1167.33 583.29
2921.44 1460.26

ERROR GAMMAS/SEC

17. 116.9 1.O1E+00
136. 18.6 1.78E+01
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* * ** * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * *

* *

G A M M A S P E C T R U M A N A L Y S I S *

*

** * * ** ** * * * ** ** ** ** ** ** **** * * * * * * * * *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM 04-SEP-90

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 2.0
DETECTOR NUMBER: 2 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

10:19:36

CENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
'MEASURED ENERGY DIFFERENCES LISTED
IMULTIPLET ANALYSIS PERFORMED

E-NALYSIS OF SPECTRUM SAVED IN DISK FILE: SD2871
ANALYZED BY: LDT

SAMPLE DESCRIPTION: F899
COMETRY DESCRIPTION:

-SAMPLE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

/ CONVERSION FACTOR: 5.OOOOE-02

rOLLECT STARTED ON 26-JAN-90 AT 09:58:45

COLLECT
(7.

LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO

3000. SECONDS
3001. SECONDS
0.03 %

0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-MAR-89
EFFICIENCY CALIBRATION PERFORMED 21-OCT-88
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222-S COUNTING ROOM

P E A K A N A L Y S I S

PK CENTROID
CHANNEL

1 1324.02
lB
2 2921.64
2B

ENERGY FWHM
KEV KEV

661.62
661.85

1460.36
1460.85

BACKGNJ NET AREA
COUNTS COUNTS

1.56

1.89

54.

10.

2353.
36.
160.

156.

ERROR NUCLIDES

4.2 CS-137
13.9
16.9 K-40
3.8

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO012
BACKGROUND DESCRIPTION: BKG
&CKGROUND COLLECT STARTED ON 30-AUG-88 AT 16:46:00
BACKGROUND LIVE TIME: 60000. SECONDS
N
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04-SEP-90 10:19:36

SAMPLE: F899
DATA COLLECTED ON 26-JAN-90 AT 09:58:45
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D IO N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

AC-228
AG-108M
AG-110M
AM-241
AM-243
AR-41
AU-198
BA-133
BA-139
BA-140

-A-141
OSE-7
BI-207

(BI-212
81-214
C-109

E-139
CE-141
,GEPR144
CO-56
CO-57
CO-58
C-60
CR-51
U-134
LS-136
CS-137
OS-138
EU-152
EU-154
EU-155
FE-59
HF-181
HG-203
1-131
1-132
1-133
1-134
1-135
K-40
KR-85
KR-85M
KR-87
KR-89
LA- 140
LA-142
MN-54
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LLD<3.84E+00
LLD<1.25E+00
LLD<7.15E+00
LLD<7.65E+00
LLD<1.98E+00
LLD<1.14E+00
LLD<1.02E+00
LLD<1.47E+00
LLD<3.54E+00
LLD<3.68E+00
LLD<3.44E+00
LLD<1.OOE+01
LLD<9.04E-01
LLD<1.77E+01
LLD<2.13E+00
LLD<2.62E+01
LLD<8.OOE-01
LLD<1.32E+00
LLD<1.09E+01
LLD<7.73E-01
LLD<7.77E-01
LLD<8.77E-01
LLD<1.05E+00
LLD<8.17E+00
LLD<9.59E-01
LLD<8.48E-01

1.00E+02
LLD<2.22E+00
LLD<5.21E+00
LLD<2.35E+00
LLD<3.53E+00
LLD<1.57E+00
LLD<1.27E+00
LLD<8.91E-01
LLD<1.08E+00
LLD<3.19E+00
LLD<9.52E-01
LLD<1.17E+00
LLD<2.49E+00
LLD<2.04E+01
LLD<2.61E+02
LLD<8.30E-01
LLD<2.35E+00
LLD<4.03E+01
LLD<8.48E-01
LLD<2.24E+00
LLD<7.65E-01

LLD<3.84E+00
LLD<1.25E+00
LLD<7.15E+00
LLD<7.65E+00
LLD<1.98E+00
LLD<1.14E+00
LLD<1.02E+00
LLD<1.47E+00
LLD<3.54E+00
LLD<3.68E+00
LLD<3.44E+00
LLD<1.OOE+01
LLD<9.04E-01
LLD<1.77E+01
LLD<2.13E+00
LLD<2.62E+01
LLD<8.OOE-01
LLD<1.32F+00
LLD<1.09E+01
LLD<7.73E-01
LLD<7.77E-01
LLD<8.77E-01
LLD<1.05E+00
LLD<8.17E+00
LLD<9.59E-01
LLD<8.48E-01

1.00E+02
LLD<2.22E+00
LLD<5.21E+00
LLD<2.35E+00
LLD<3.53E+00
LLD<1.57E+00
LLD<1.27E+00
LLD<8.91E-01
LLD<1.08E+00
LLD<3.19E+00
LLD<9.52E-01
LLD<1.17E+00
LLD<2.49E+00
LLD<2.04E+01
LLD<2.61E+02
LLD<8.30E-01
LLD<2.35E+00
LLD<4.03E+01
LLD<8.48E-01
LLD<2.24E+00
LLD<7.65E-01

+-4.40E+00

NUCLIDE ENERGY COMPARISON
(KEV)

EXPECT DIFF

911.07
433.94
657.76
59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03
165.85
145.44
133.51
846.76
122.06
810.75
1332.50
320.09
795.84
818.51
661.65 -0.03
1435.86
1408.01
1274.45
105.31
1099.25
482.20
279.20
364.48
667.69
529.69
847.03
1260.41
1460.75
513.99
151.17
402.58
220.90
1596.20
641.83
834.83

+-4.40E+00

222-S COUNTING ROOM



MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
PO-210
PO-214
PO-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89

N-220RU-103
IRURH106
SB-124
(SB- 125
SC-46
qS-75
SN- 113
SR-85
tSR-91
SR-92
TA- 182
g-9 9M

TE-123M
-U- 125M
TE-132
TH-228
IL-208

-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL 1.OOE+02 +-4.40E+00

LLD<8.72E-01
LLD<8.36E-01
LLD<1.03E+00
LLD<8.06E-01
LLD<8.52E-01
LLD<8.1OE+00
LLD<3.83E+00
LLD<5.45E+00
LLD<2.02E+00
LLD<1.60E+02
LLD<2.86E+01
LLD<1.79E+00
LLD<2.29E+00
LLD<9.36E+04
LLD<7.30E+03
LLD<4.63E+04
LLD<1.04E+04
LLD<3.32E+05
LLD<1.87E+01
LLD<1.84E+01
LLD<8.48E+00
LLD<4.04E+00
LLD<7.54E+02
LLD<9.63E-01
LLD<1.76E+01
LLD<8.79E-01
LLD<9.63E+00
LLD<1.14E+00
LLD<1.31E+00
LLD<1.37E+00
LLD<1.14E+00
LLD<1.76E+00
LLD<1.60E+00
LLD<3.71E+00
LLD<7.29E-01
LLD<7.85E-01
LLD<2.60E+02
LLD<8.16E-01
LLD<8.28E+01
LLD<1.17E+00
LLD<1.21E+00
LLD<3.17E+00
LLD<3.15E+00
LLD<3.43E+01
LLD<2.83E+00
LLD<7.44E+00
LLD<8.31E-01
LLD<6.20E+00
LLD<8.05E-01
LLD<3.98E+02
LLD<1.33E+00
LLD<2.47E+00
LLD<1.48E+00
LLD<8.90E-01

1.OOE+02 +-4.40E+00

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.16E-08 UC/LI
TOTAL MEASURED ACTIVITY = 1.OOE+02 (+-4.40E+00) UC/LI
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LLD<8.72E-01
LLD<8.36E-01
LLD<1.03E+00
LLD<8.06E-01
LLD<8.52E-01
LLD<8.1OE+00
LLD<3.83E+00
LLD<5.45E+00
LLD<2.02E+00
LLD<1.60E+02
LLD<2.86E+01
LLD<1.79E+00
LLD<2.29E+00
LLD<9.36E+04
LLD<7.30E+03
LLD<4.63E+04
LLD<1.04E+04
LLD<3.32E+05
LLD<1.87E+01
LLD<1.84E+01
LLD<8.48E+00
LLD<4.04E+00
LLD<7.54E+02
LLD<9.63E-01
LLD<1.76E+01
LLD<8.79E-01
LLD<9.63E+00
LLD<1.14E+00
LLD<1.31E+00
LLD<1.37E+00
LLD<1.14E+00
LLD<1.76E+00
LLD<1.60E+00
LLD<3.71E+00
LLD<7.29E-01
LLD<7.85E-01
LLD<2.60E+02
LLD<8.16E-01
LLD<8.28E+01
LLD<1.17E+00
LLD<1.21E+00
LLD<3.17E+00
LLD<3.15E+00
LLD<3.43E+01
LLD<2.83E+00
LLD<7.44E+00
LLD<8.31E-01
LLD<6.20E+00
LLD<8.05E-01
LLD<3.98E+02
LLD<1.33E+00
LLD<2.47E+00
LLD<1.48E+00
LLD<8.90E-01

846.76
1274.55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98

1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37

583.14
185.71
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33



% TECH. SPEC. = ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

2921.64 1460.36 160. 16.9 2.09E+01
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* ** * ** ** * *** *** * ** ** *** * ** * *** * *** * *

GAMMA SP ECTR UM ANAL Y SIS *

** * *** ** *** ** ** * * * * ** ** ** * * * ** * ** ***

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM 04-SEP-90

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

rNVIRONMENTAL BACKGROUND SUBTRACTED
tLLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED

CMULTIPLET ANALYSIS PERFORMED

AALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1670
,ANALYZED BY: LDT

10:11:22

,SAMPLE DESCRIPTION: F900
GEOMETRY DESCRIPTION:
"SAMPLE SIZE: 1.OOOOE-03 LI
.TANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANLOOD

COLLECT STARTED ON 26-JAN-90 AT 11:08:59

COLLECT
01

LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO

3000. SECONDS
3002. SECONDS

0.07 %

0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-NOV-89
EFFICIENCY CALIBRATION PERFORMED 2-MAR-89

73

/ CONVERSION FACTOR: 1.OOOOE+00



04-SEP-90 10:11:22

P E A K A N A L Y S I S

PK CENTROID
CHANNEL

ENERGY FWHM BACKGND NET AREA ERROR
KEV KEV COUNTS COUNTS %

1
2
2B

95.16 47.48
1020.78 509.88

510.84

3 1323.48
3B
4 2921.41
4B

661.18
661.82

1460.51
1461.77

2.80
2.93

1.54

1.86

147.
108.

108.
84.

74.

40. 2916.
35.

3. 179.
182.

37.4
42.3 RN-222,I-133,

27.6 TL-208,NA-22,
ZN-65

3.7 CS-137
46.4
15.0 K-40

11.2

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK

NBACKGROUND SUBTRACTION PERFORMED USING FILE BKOO11
BACKGROUND DESCRIPTION: BKOO1

C'BACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00
BACKGROUND LIVE TIME: 6000. SECONDS

74

NUCLIDES

222-S COUNTING ROOM



222-S COUNTING ROOM

SAMPLE: F900
DATA COLLECTED ON 26-JAN-90 AT 11:08:59
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D I 0 N U C L I D E A N A L Y S I S

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

AC-228
AG-108M
AG-110M
AM-241
AM-243
AR-41
AU- 198
BA-133
BA-139
BA-140
BA-141

p BE-7
BI-207

C BI-212
BI-214

C0 CD-109
f.C E-139

CE-141
vCEPR144

CO-56
CO-57
CO-58
C0-60

-CR-51
CS-134

-- CS-136
CS-137
CS-138
EU-152
EU-154
EU-155
FE-59
HF-181
HG-203
1-131
1-132
1-133
1-134
1-135
K-40
KR-85
KR-85M
KR-87
KR-89
LA-140
LA-142
MN-54

LLD<8.99E-02
LLD<4.57E-02
LLD<2.56E-01
LLD<2.35E-01
LLD<6.60E-02
LLD<3.48E-02
LLD<3.50E-02
LLD<6.15E-02
LLD<1.47E-01
LLD<1.32E-01
LLD<1.41E-01
LLD<3.94E-01
LLD<3.17E-02
LLD<4.48E-01
LLD<9.08E-02
LLD<9.30E-01
LLD<3.33E-02
LLD<5.16E-02
LLD<4.29E-01
LLD<3.48E-02
LLD<3.O1E-02
LLD<3.07E-02
LLD<3.88E-02
LLD<3.32E-01
LLD<3.21E-02
LLD<2.53E-02

4.47E+00
LLD<6.42E-02
LLD<1.79E-01
LLD<1.17E-01
LLD<1.14E-01
LLD<5.29E-02
LLD<4.45E-02
LLD<3.84E-02
LLD<4.14E-02
LLD<4.74E-02
LLD<3.66E-02
LLD<4.72E-02
LLD<1.23E-01
LLD<9.06E-01
LLD<1.07E+01
LLD<3.15E-02
LLD<9.31E-02
LLD<1.56E+00
LLD<3.43E-02
LLD<8.49E-02
LLD<2.72E-02
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LLD<8.99E-02
LLD<4.57E-02
LLD<2.56E-01
LLD<2.35E-01
LLD<6.60E-02
LLD<3.48E-02
LLD<3.50E-02
LLD<6.15E-02
LLD<1.47E-01
LLD<1.32E-01
LLD<1.41E-01
LLD<3.94E-01
LLD<3.17E-02
LLD<4.48E-01
LLD<9.08E-02
LLD<9.30E-01
LLD<3.33E-02
LLD<5.16E-02
LLD<4.29E-01
LLD<3.48E-02
LLD<3.01E-02
LLD<3.07E-02
LLD<3.88E-02
LLD<3.32E-01
LLD<3.21E-02
LLD<2.53E-02

+-1.77E-01 4.47E+00
LLD<6.42E-02
LLD<1.79E-01
LLD<1.17E-01
LLD<1.14E-01
LLD<5.29E-02
LLD<4.45E-02
LLD<3.84E-02
LLD<4.14E-02
LLD<4.74E-02
LLD<3.66E-02
LLD<4.72E-02
LLD<1.23E-01
LLD<9.06E-01
LLD<1.07E+01
LLD<3.15E-02
LLD<9.31E-02
LLD<1.56E+00
LLD<3.43E-02
LLD<8.49E-02
LLD<2.72E-02

-1.77E-01

R E P 0 R T

NUCLIDE ENERGY COMPARISON
(KEV)

EXPECT DIFF

911.07
433.94
657.76
59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03
165.85
145.44
133.51
846.76
122.06
810.75
1332.50
320.09
795.84
818.51
661.65 -0.47

1435.86
1408.01
1274.45
105.31
1099.25
482.20
279.20
364.48
667.69
529.69
847.03
1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20
641.83
834.83

+

04-SEP-90 10:11:22



MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
PO-210
PO-214
PO-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89

r.%RN-220
RU-103
RURH106
SB-124

C-SB-125
SC-46

tDSE-75
e SN-113

SR-85
KSR-91

SR-92
TA-182

zsTC-99M
TE-123M

-TE-125M
TE-132
TH-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL

LLD<3.93E-O2 L
LLD<4.03E-02 L
LLD<2.71E-02 L
LLD<3.42E-02 L
LLD<2.93E-02 L
LLD<3.1OE-01 L
LLD<9.37E-02 L
LLD<2.11E-01 L
LLD<9.31E-02 L
LLD<6.18E+00 L
LLD<1.09E+00 L
LLD<7.30E-02 L
LLD<9.76E-02 L
LLD<2.54E+03 L
LLD<3.19E+02 L
LLD<1.63E+03 L
LLD<3.86E+02 L
LLD<1.32E+04 L
LLD<8.37E-01 L
LLD<7.38E-01 L
LLD<3.16E-01 L
LLD<1.44E-01 L
LLD<2.87E+01 L
LLD<4.OOE-02 L
LLD<6.34E-01
LLD<3.13E-02 L
LLD<3.97E-01
LLD<3.61E-02 L
LLD<4.58E-02
LLD<5.42E-02
LLD<4.72E-02
LLD<5.84E-02
LLD<4.54E-02
LLD<1.00E-01
LLD<2.76E-02
LLD<3.O1E-02
LLD<8.52E+00
LLD<3.41E-02
LLD<2.97E+00
LLD<3.78E-02
LLD<4.97E-02
LLD<1.28E-01
LLD<1.O1E-01
LLD<1.36E+00
LLD<1.07E-01
LLD<3.28E-01
LLD<3.31E-02
LLD<2.50E-01
LL<3.00E-02
LLD<9.81E+00
LLD<4.42E-02
LLD<1.OOE-01
LLD<4.46E-02
LLD<2.60E-02

4.47E+00 +-1.77E-01

LD<3.93E-02
LD<4.03E-02
LD<2.71E-02
LD<3.42E-02
LD<2.93E-02
LD<3.IOE-01
LD<9.37E-02
LD<2.1iE-Ol
LD<9.31E-02
LD<6.18E+00
LD<1.09E+00
LD<7.30E-02
LD<9.76E-02
LLD<2.54E+03
LD<3.19E+02
.LD<1.63E+03
.LD<3.86E+02
.LD<1.32E+04
LLD<8.37E-01
LLD<7.38E-01
LLD<3.16E-01
LLD<1.44E-01
LD<2.87E+01
LD<4.OOE-02

.LD<6.34E-01
LLD<3.13E-02
LLD<3.97E-01
.LD<3.61E-02
LLD<4.58E-02
LLD<5.42E-02
LLD<4.72E-02
LLD<5.84E-02
LLD<4.54E-02
LLD<1.00E-01
LLD<2.76E-02
LLD<3.01E-02
LLD<8.52E+00
LLD<3.41E-02
LLD<2.97E+00
LLD<3.78E-02
LLD<4.97E-02
LLD<1.28E-01
LLD<1.01E-01
LLD<1.36E+00
LLD<1.07E-01
LLD<3.28E-01
LLD<3.31E-02
LLD<2.50E-01
LLD<3.00E-02
LLD<9.81E+00
LLD<4.42E-02
LLD<1.OOE-01
LLD<4.46E-02
LLD<2.60E-02

4.47E+00 +-1.77E-01

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.16E-08 UC/LI
TOTAL MEASURED ACTIVITY = 4.47E+00 (+-1.77E-01) UC/LI
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846.76
1274.55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98

1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30

140.51
159.00
109.27
228.16
84.37

583.14
185.71
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33



% TECH. SPEC. - ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

95.16 47.48 108. 37.4 1.46E+01

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

c, 1020 . 78  509.88
2921.41 1460.51

84. 42.3 3.30E+00
179. 15.0 1.70E+01
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* *** * * * * * * * * * * * * ** * * * * * * * * * * * * * * * *

GAMMA SP ECTRUM ANAL Y SIS *

**** ** ** * *** *** ******* ** ** ** *** *** **

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM

A N A L Y S I S

04-SEP-90

P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED

CMULTIPLET ANALYSIS PERFORMED

CNANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1671
,ANALYZED BY: MAX

irSAMPLE DESCRIPTION: F925
GEOMETRY DESCRIPTION:

C SAMPLE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: 1.OOOOE+0O EA
"ANALYSIS LIBRARY FILE: ANLOOO

/ CONVERSION FACTOR: 5.OOOOE-02

COLLECT STARTED ON 26-JAN-90 AT 13:36:26

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3006. SECONDS
DEAD TIME: 0.20 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-NOV-89
EFFICIENCY CALIBRATION PERFORMED 2-MAR-89
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10:15:22



222-S COUNTING ROOM

P E A K A N A L Y S I S

ENERGY FWHM BACKGND NET AREA ERROR
KEV KEV COUNTS COUNTS %

1C 1126.71 562.83 1.29

2C 1138.91 568.92 1.29

3
4C
4B
5C
6C
7
8
9
10
11
11B

1209.62
1323.47

1591.77
1603.95
2346.29
2664.69
2729.71
2801.22
2921.06

604.26
661.17
661.82
795.31
801.40

1172.69
1332.02
1364.56
1400.36
1460.34
1461.77

1.47
1.44

1.57
1.57
1.81
1.90
1.59
2.06
2.21

570.

547.

603.
375.

288.
303.
201.

26.
21.
8.
5.

1

NUCLIDES

713. 10.0 CS-134,
EU-152

1250. 9.1 CS-134,
BI-207

8025. 2.4 CS-134
3922. 1.8 CS-137

35.
5744.

589.
5283.
4796.

158.
66.

206.
182.

46.4
3.0
7.8
2.8
2.9

18.1
27.8
14.1

11.2

CS-134
CS-134
CO-60
CO-60
CS-134
BI-214
K-40

ERROR QUOTATION AT 1.96 SIGMA
ePEAK CONFIDENCE LEVEL AT 85.0%

CC - MULTIPLET ANALYSIS CONVERGED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKOO11
,BACKGROUND DESCRIPTION: BKOO11
BACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00

thACKGROUND LIVE TIME: 6000. SECONDS
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PK CENTROID
CHANNEL

04-SEP-90 10:15:22



222-S COUNTING ROOM

SAMPLE: F925
DATA COLLECTED ON 26-JAN-90 AT 13:36:26
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START

R AD IONUCL ID E ANAL Y SIS

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

OF COLLECT.

R EPOR T

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228
AG- 108M
AG-110M
AM-241
AM-243
AR-41
AU-198
BA-133
BA-139

__BA-140
BA-141
-BE-7
BI-207

C"I-212
BI-214

0 CD-109
erCE-139

CE-141
1fCEPR144

CO-56
C CO-57
,0-58
CO-60

CR-51
CS-134

CS-136

CS-137
CS-138
EU-152
EU-154
EU-155
FE-59
HF-181
HG-203
1-131
1-132
1-133
1-134
1-135
K-40
KR-85
KR-85M
KR-87
KR-89
LA-140

LLD<7.62E+00
LLD<2.30E+00
LLD<1.13E+01
LLD<1.01E+01
LLD<2.57E+00
LLD<1.50E+00
LLD<2.04E+00
LLD<3.03E+00
LLD<6.16E+00
LLD<8.01E+00
LLD<6.12E+00
LLD<2.09E+01
LLD<1.98E+00
LLD<2.69E+01
LLD<9.38E+00
LLD<3.80E+01
LLD<1.39E+00
LLD<2.12E+00
LLD<1.77E+01
LLD<1.85E+00
LLD<1.16E+00
LLD<1.78E+00

2.28E+02

LLD<1.61E+01
2.07E+02

LLD<1.83E+00
4.31E+02

LLD<1.07E+00
LLD<3.74E+00
LLD<3.63E+00
LLD<4.48E+00
LLD<4.14E+00
LLD<2.27E+00
LLD<1.81E+00
LLD<2.35E+00
LLD<2.10E+00
LLD<2.25E+00
LLD<2.68E+00
LLD<4.50E+00
LLD<1.83E+01
LLD<4.65E+02
LLD<1.35E+00
LLD<5.09E+00
LLD<7.67E+01
LLD<9.43E-01

LLD<7.62E+00
LLD<2.30E+00
LLD<1.13E+01
LLD<1.OIE+01
LLD<2.57E+00
LLD<1.50E+00
LLD<2.04E+00
LLD<3.03E+00
LLD<6.16E+00
LLD<8.01E+00
LLD<6.12E+00
LLD<2.09E+01
LLD<1.98E+00
LLD<2.69E+01
LLD<9.38E+00
LLD<3.80E+01
LLD<1.39E+00
LLD<2.12E+00
LLD<1.77E+01
LLD<1.85E+00
LLD<1.16E+00
LLD<1.78E+00

2.28E+02

LLD<1.61E+01
2.07E+02

LLD<1.83E+00
4.31E+02

LLD<1.07E+00
LLD<3.74E+00
LLD<3.63E+00
LLD<4.48E+00
LLD<4.14E+00
LLD<2.27E+00
LLD<1.81E+00
LLD<2.35E+00
LLD<2.10E+00
LLD<2.25E+00
LLD<2.68E+00
LLD<4.50E+00
LLO<1.83E+01
LLD<4.65E+02
LLD<1.35E+00
LLD<5.09E+00
LLD<7.67E+01
LLD<9.43E-01

+-6.95E+OO

+-6.73E+OO

+-9.45E+00

+-6.95E+00

+-6.73E+OO

+-9.45E+O0

911.07
433.94
657.76
59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03

165.85
145.44
133.51
846.76
122.06
810.75

1332.50
1173.24
320.09
795.84
604.70
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20

-0.48
-0.54

-0.53
-0.43

-0.48
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LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
PO-210
P0-214
PO-216
PU-239
PU-241
RA-224
RA-226

CRB-88
RB-89

CRN-220
RU- 103

t RURH106
0 SB- 124

SB-125
SC-46
SE-75

trSN-113
SR-85
SR-91

4SR-92
TA-182

-TC-99M
TE-123M

-TE-125M
TE-132
TH-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL

LLD<4.47E+00
LLD<1.87E+00
LLD<2.08E+00
LLD<4.08E+00
LLD<2.46E+00
LLD<1.67E+00
LLD<1.70E+00
LLD<1.37E+01
LLD<8.38E+00
LLD<1.06E+01
LLD<4.84E+00
LLD<3.93E+02
LLD<5.40E+01
LLD<3.45E+00
LLD<5.18E+00
LLD<2.02E+05
LLD<8.1OE+04
LLD<1.67E+05
LLD<1.55E+04
LLD<5.48E+05
LLD<3.69E+01
LLD<3.33E+01
LLD<7.19E+00
LLD<1.08E+01
LLD<1.68E+03
LLD<2.15E+00
LLD<3.59E+01
LLD<2.66E+00
LLD<1.72E+01
LLD<2.31E+00
LLD<2.51E+00
LLD<2.92E+O0
LLD<2.04E+00
LLD<3.61E+00
LLD<9.07E-01
LLD<6.30E+00
LLD<1.18E+00
LLD<1.28E+00
LLD<3.39E+02
LLD<1.61E+00
LLD<1.14E+02
LLD<2.48E+00
LLD<2.20E+00
LLD<6.35E+00
LLD<5.36E+00
LLD<5.88E+01
LLD<4.13E+00
LLD<1.44E+01
LLD<1.68E+00
LLD<1.25E+01
LLD<6.82E-01
LLD<5.14E+02
LLD<2.73E+00
LLD<4.63E+00
LLD<3.35E+00
LLD<1.72E+00

8.66E+02 +-1.35E+01

LLD<4.47E+00
LLD<1.87E+00
LLD<2.08E+00
LLD<1.08E+00
LLD<2.46E+00
LLD<1.67E+00
LLD<1.70E+00
LLD<1.37E+01
LLD<8.38E+00
LLD<1.06E+01
LLD<4.84E+00
LLD<3.93E+02
LLD<5.40E+O1
LLD<3.45E+00
LLD<5.18E+00
LLD<2.02E+05
LLD<8.1OE+04
LLD<1.67E+05
LLD<1.55E+04
LLD<5.48E+05
LLD<3.69E+01
LLD<3.33E+01
LLD<7.19E+00
LLD<1.08E+01
LLD<1.68E+03
LLD<2.15E+00
LLD<3.59E+01
LLD<2.66E+00
LLD<1.72E+01
LLD<2.31E+00
LLD<2.51E+00
LLD<2.92E+00
LLD<2.04E+00
LLD<3.61E+00
LLD<9.07E-01
LLD<6.30E+00
LLD<1.18E+00
LLD<1.28E+00
LLD<3.39E+02
LLD<1.61E+00
LLD<1.14E+02
LLD<2.48E+00
LLD<2.20E+00
LLD<6.35E+00
LLD<5.36E+00
LLD<5.88E+01
LLD<4.13E+00
LLD<1.44E+01
LLD<1.68E+00
LLD<1.25E+01
LLD<6.82E-01
LLD<5.14E+02
LLD<2.73E+00
LLD<4.63E+00
LLD<3.35E+00
LLD<1.72E+00

8.66E+02 +-1.35E+01

STANDARD DEVIATION = 0.04
81

641.83
834.83
846.76

1274.55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98

1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37

583.14
185.71
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33



EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.54E-09 UC/LI
TOTAL MEASURED ACTIVITY,= 8.66E+02 (+-1.35E+01) UC/LI
% TECH. SPEC. - ***k**

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

1126.71
1138.91
1603.95
2729.71
2801.22

562.83
568.92
801.40

1364.56
1400.36

713.
1250.

589.
158.

66.

10.0
9.1
7.8

18.1
27.8

3.05E+01
5.40E+01
3.38E+01
1.42E+01
6.03E+00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID
0 CHANNEL

ENERGY NET AREA ERROR GAMMAS/SEC
KEV COUNTS %

2921.06 1460.34 206. 14.1 1.95E+01
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G A M M A S P E C T R U M A N A L Y S I S

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM 04-SEP-90

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 2.0
DETECTOR NUMBER: 2 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
-LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED

CMULTIPLET ANALYSIS PERFORMED

"-ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD2873
f-ANALYZED BY: MAX

IrSAMPLE DESCRIPTION: F926
GEOMETRY DESCRIPTION:
SAMPLE SIZE: l.OOOOE-03 LI

4TANDARD SIZE: 1.OOOOE+OO EA
ANALYSIS LIBRARY FILE: ANLOOO

/ CONVERSION FACTOR: 5.OOOOE-01

COLLECT STARTED ON 26-JAN-90 AT 13:38:21

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO

3000. SECONDS
3006. SECONDS
0.20 %

0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-MAR-89
EFFICIENCY CALIBRATION PERFORMED 21-OCT-88
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222-S COUNTING ROOM

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

NUCLIDES

1C 1127.26 563.26 1.59

2C 1139.41 569.33 1.59

1210.24 604.74
1324.02 661.62

661.85
1592.20 795.70
1604.37 801.78
2346.50 1172.80
2664.92 1332.01

1332.24
2730.60 1364.85
2921.58 1460.33

1460.85

1.56
1.61

1.70
1.70
1.99
2.09

1.63
2.19

571.

550.

538.
411.

294.
287.
275.

36.

14.
18.

571. 13.0 CS-134,
EU-152

1018. 11.0 CS-134,
BI-207

6009. 2.8 CS-134
9135. 2.2 CS-137

36.
4266.

428.
3765.
3542.
9.

120.
162.

156.

13.9
3.8

14.5
3.5
3.3

37.4
20.8
17.8
3.8

CS-134
CS-134
CO-60
CO-60

CS-134
K-40

rERROR QUOTATION AT 1.96 SIGMA
CePEAK CONFIDENCE LEVEL AT 85.0%

c:C - MULTIPLET ANALYSIS CONVERGED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

ch

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO012
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 30-AUG-88 AT 16:46:00

NBACKGROUND LIVE TIME: 60000. SECONDS

84
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222-S COUNTING ROOM

SAMPLE: F926
DATA COLLECTED ON 26-JAN-90 AT 13:38:21
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D I 0 N U C LI D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/LI

MEASURED ERROR
DECAY

CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228 LLD<1.14E+00
AG-108M LLD<2.89E-01
AG-11M LLD<1.42E+00
AM-241 LLD<1.32E+00
AM-243 LLD<3.44E-01
AR-41 LLD<1.87E-01
AU-198 LLD<2.57E-01
BA-133 LLD<3.45E-01
BA-139 LLD<7.18E-01

sBA-140 LLD<1.02E+00
BA-141 LLD<7.26E-01

r-BE-7 LLD<2.43E+00
BI-207 LLD<2.58E-01

C'BI-212 LLD<3.80E+00
BI-214 LLD<2.OOE+00

0 CD-109 LLD<4.44E+00
rCE-139 LLD<1.62E-01
CE-141 LLD<2.60E-01

lrCEPR144 LLD<2.12E+00
CO-56 LLD<2.69E-01
CO-57 LLD<1.34E-01

10-58 LLD<2.47E-01
0-60 2.32E+01

CR-51 LLD<1.96E+00
-CS-134 2.15E+01

CS-136 LLD<2.60E-01
CS-137 3.93E+01
CS-138 LLD<2.50E-01
EU-152 LLD<6.78E-01
EU-154 LLD<4.85E-01
EU-155 LLD<6.07E-01
FE-59 LLD<5.62E-01
HF-181 LLD<2.93E-01
HG-203 LLD<2.08E-01
1-131 LLD<2.67E-01
1-132 LLD<6.51E-01
1-133 LLD<2.66E-01
1-134 LLD<4.14E-01
1-135 LLD<6.96E-01
K-40 LLD<2.21E+00
KR-85 LLD<5.96E+01
KR-85M LLD<1.68E-01
KR-87 LLD<5.82E-01
KR-89 LLD<8.62E+00
LA-140 LLD<1.33E-01

85

+-8.27E-01

+-8.53E-01

+-9.81E-01

LLD<1.14E+00
LLD<2.89E-01
LLD<1.42E+00
LLD<1.32E+00
LLD<3.44E-01
LLD<1.87E-01
LLD<2.57E-01
LLD<3.45E-01
LLD<7.18E-01
LLD<1.02E+00
LLD<7.26E-01
LLD<2.43E+00
LLD<2.58E-01
LLD<3.80E+00
LLD<2.OOE+00
LLD<4.44E+00
LLD<1.62E-01
LLD<2.60E-01
LLD<2.12E+00
LLD<2.69E-01
LLD<1.34E-01
LLD<2.47E-01

2.32E+01

LLD<1.96E+00
2.15E+01

LLD<2.60E-01
3.93E+01

LLD<2.50E-01
LLD<6.78E-01
LLD<4.85E-01
LLD<6.07E-01
LLD<5.62E-01
LLD<2.93E-01
LLD<2.08E-01
LLD<2.67E-01
LLD<6.51E-01
LLD<2.66E-01
LLD<4.14E-01
LLD<6.96E-01
LLD<2.21E+00
LLD<5.96E+01
LLD<1.68E-01
LLD<5.82E-01
LLD<8.62E+00
LLD<1.33E-01

+-8.27E-01

+-8.53E-01

+-9.81E-01

NUCLIDE

911.07
433.94
657.76
59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03

165.85
145.44
133.51
846.76
122.06
810.75

1332.50
1173.24
320.09
795.84
604.70
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20

-0.49
-0.43

-0.15
0.05

-0.03
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LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
PO-210
P0-214
PO-216
PU-239
PU-241
RA-224
RA-226

pRB-88
RB-89

cRN-220
RU-103
RURH106

-124
C9-125
rSC-46
SE-75

ISN-113
SR-85
f$ R-91

.A-92TA-182
.IE-99M
TE-123M
-TE-125M

3E-12
(9-228

TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL 8.40E+01 +-1.54E+0

LLD<5.92E-01
LLD<2.60E-01
LLD<3.03E-01
LLD<1.72E-01
LLD<2.04E-01
LLD<2.20E-01
LLD<2.30E-01
LLD<1.61E+00
LLD<1.13E+00
LLD<1.33E+00
LLD<4.97E-01
LLD<5.12E+01
LLD<6.21E+00
LLD<3.98E-01
LLD<5.59E-01
LLD<2.35E+04
LLD<1.03E+04
LLD<1.83E+04
LLD<1.93E+03
LLD<6.20E+04
LLD<4.16E+00
LLD<3.93E+00
LLD<8.49E-01
LLD<1.41E+00
LLD<2.34E+02
LLD<2.49E-01
LLD<4.90E+00
LLD<4.86E-01
LLD<2.03E+00
LLD<3.26E-01
LLD<3.07E-01
LLD<3.69E-01
LLD<2.62E-01
LLD<4.59E-01
LLD<1.47E-01
LLD<8.84E-01
LLD<1.38E-01
LLD<1.57E-01
LLD<4.28E+01
LLD<1.81E-01
LLD<1.42E+01
LLD<3.23E-01
LLD<2.61E-01
LLD<7.44E-01
LLD<8.46E-01
LLD<6.89E+00
LLD<4.98E-01
LLD<1.64E+00
LLD<1.89E-01
LLD<1.41E+00
LLD<8.05E-02
LLD<7.12E+01
LLD<3.47E-01
LLD<7.13E-01
LLD<4.21E-01
LLD<2.38E-01
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LLD<5.92E-01 641.83
LLD<2.60E-01 834.83
LLD<3.03E-01 846.76
LLD<1.72E-01 1274.55
LLD<2.04E-01 1368.60
LLD<2.20E-01 702.63
LLD<2.30E-01 765.78
LLD<1.61E+00 657.92
LLD<1.13E+00 984.45
LLD<1.33E+0O 277.60
LLD<4.97E-01 311.98
LLD<5.12E+01 1001.03
LLD<6.21E+00 465.03
LLD<3.98E-01 239.00
LLD<5.59E-01 351.92
LLD<2.35E+04 804.00
LLD<1.03E+04 799.70
LLD<1.83E+04 804.90
LLD<1.93E+03 129.30
LLD<6.20E+04 148.57
LLD<4.16E+00 240.99
LLD<3.93E+00 186.10
LLD<8.49E-01 1836.00
LLD<1.41E+00 1031.88
LLD<2.34E+02 549.73
LLD<2.49E-01 497.08
LLD<4.90E+00 621.80
LLD<4.86E-01 602.72
LLD<2.03E+00 176.33
LLD<3.26E-01 1120.45
LLD<3.07E-01 264.66
LLD<3.69E-01 391.67
LLD<2.62E-01 513.99
LLD<4.59E-01 555.60
LLD<1.47E-01 1383.94
LLD<8.84E-01 1121.30
LLD<1.38E-01 140.51
LLD<1.57E-01 159.00
LLD<4.28E+01 109.27
LLD<1.81E-01 228.16
LLD<1.42E+01 84.37
LLD<3.23E-01 583.14
LLD<2.61E-01 185.71
LLD<7.44E-01 208.00
LLD<8.46E-01 685.74
LLD<6.89E+00 163.98
LLD<4.98E-01 81.00
LLD<1.64E+00 233.21
LLD<1.89E-01 249.79
LLD<1.41E+00 258.41
LLD<8.05E-02 1836.06
LLD<7.12E+01 1204.90
LLD<3.47E-01 555.60
LLD<7.13E-01 1115.55
LLD<4.21E-01 756.73
LLD<2.38E-01 743.33

0 8.40E+01 +-1.54E+00

STANDARD DEVIATION = 0.24



EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.46E-09 UC/LI
TOTAL MEASURED ACTIVITY = 8.40E+01 (+-1.54E+00) UC/LI
% TECH. SPEC. = ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

1127.26
1139.41
1604.37
2730.60

563.26
569.33
801.78

1364.85

571.
1018.

428.
120.

13.0
11.0
14.5
20.8

3.37E+01
6.06E+01
3.43E+01
1.48E+01

rPEAKS ELIMINATED BY BACKGROUND SUBTRACTION

ENERGY NET AREA ERROR GAMMAS/SEC
KEV COUNTS %

2921.58 1460.33 162. 17.8 2.12E+01

87
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Analytical Batch

Lab Segment Serial No.: F0893

Instrument WA77344

Procedure/Rev LA-925-106/A-1

Technologist R. D. Hale

Date 01-26-90

Temperature 24 C

Starting Time 10:00

Ending Time 11:00

Chemist S. A. Catlow

Description Lab. Id.

1 Inital LMCS Check Std F0897

2 Reagent Blank F0922

3 Sample Composite 5 F0899

4 Duplicate Composite 5 F0900

S Sample Composite 6 F0923

6 Duplicate Composite 6 F0924

7 Spike Composite 6 F0925

8 Final LMCS Check Std F0926

9 _

10

11 I

Customer ID.: 000005

Uranium Analysis

Description Lab. Id.

12

13

14

15

16

17

18

19

20

21

22

Primary Book Second Book Third Book Final Volume

Standard Type No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Std 58B38/1 00 uL 5.7 mL

Spike 58B38/100 uL F0899/100 uL 5.8 mL

Prepared by:_
Sign a Ira

D. Sato
Printed Name

Date: 08-05-90

Verified by: &4 C. M. Seidel Date: 08-05-90
Printed Nane

Approved by: 6Zz C L. H. Taylor Date: 9l/Z9fc
Signature 1P tedName

89
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Analytical Batch

Lab Segment Serial No.: F0893

Instrument WB39939

Procedure/ Rev LA-505-151/A-0
Technologist J. A. White

Date April 19, 1990

Temperature 70 F

Starting Time 07:47

Ending Time 15:00

Chemist S. A. Jones

Description Lab. Id.

1 Initial LMCS Check Std. na

2 Digested Std. (81C11A) F1083

3 Reagent Blank F1084

4 Sample Comp. Core 13 F1085

5 Duplicate Core 13 F1086

6 Spike of F1085 F1087

7 Digested Std. (82C11A) F1088

8 LMCS Check Std. na

9 Sample Comp. Core 5 F0899

10 Duplicate Core5 F0900

11 Acid Blank na

Customer ID.: Core 5 Composite

ICP analysis of Core 5 composite sample.
Fusion Dissolution.
Only data directly related to the analysis of
this sample will be included in this package.
No inter-element corrections were made on
this data.

Description Lab. Id.

12 Sample 89-043 F0068

13 Duplicate of 89-043 F0069

14 Sample 89-044 F0092

15 Duplicate of 89-044 F0093
16 LMCS Check Std. na
17 Sample 89-047 F0140
18 Duplicate of 89-047 F0141

19 Sample 89-048 F0164

20 Duplicate of 89-048 F0165

21 Sample Comp. Core 8 F0959

22 Duplicate of Core 8 F0960

Primary Book Second Book Third Book Final Volume
No. & Aliquot No. & Aliquot No. & Aliquot of Standard

Standard Type ______________

LMCS Check Std. 78C11J/1.0mL 82B38F/1.0mL 77C111/1.0mL 11.0 mL

Digested LMCS (1) 81C11A/5.0mL 50.0 mL

Digested LMCS (2) 82C11A/5.0mL 50.0 mL

Spike F1087 34C110/5.mL 34C11CK/5.0mL F1085/0.5143g 50.0 mL

Prepa d by o -. H. S. Rich
PriNtd N..me

Date: May 22,1990

Verified brC. M. Seidel Date: May 22, 1990
PI'nntd Name

Approved by: L. H. Taylor Date:___ ___

Signav, c Priioed Name

a
4)

C

C

900
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Analytical Batch

Lab Segment Serial No.: F0893

Instrument WB39939

Procedure / Rev LA-505-151/A-0

Technologist J. A. White

Date April 19,1990

Temperature 70 F

Starting Time 07:47

Ending Time 15:00

Chemist S. A. Jones

Description Lab. Id.

1 Initial LMCS Check Std. N/A

2 Sample Composite 15 F1037

3 Duplicate Composite 15 F1038

4 Final LMCS Check Std. N/A

5

6

7

8

10

11

Customer ID.: 000005

ICP analysis of Core 5 Composite sample.

Fusion Dissolution

Only data directly related to the analysis of
Core 5 Composite will be included in this
package.

No inter-element corrections were made on
this data.

Description Lab. Id.

12

13

14

15
16

17

18

19

20

21

221

Primary Book Second Book Third Book Final Volume

Standard Type No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Std. 78C11 J/1.0mL 82B38F/1.0mL 77C1 1i/1.0mL 11.0 mL

Digested LMCS (1) 81C11A/5.OmL 50.0 mL

Digested LMCS (2) 82C11A/5.OmL 50.0 mL

Spike F1087 34C11CO/5.mL 34C11CK15.0mL F1085/0.5143g 50.0 mL

Prepared by:, S. A. Cervantes
Printed Namesign a ur/

Date: 07/31/90

Verified by: -/ C. M. Seidel Date: 07/31/90
}Kvlalurc Printed Name

Approved L.H. Taylor
Signatp inted Name

4

4.7
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ICP Results Raw Data Summary

Date Analyzed:
Procedure:
Analyst:
Digestion
Procedure:

April 19, 1990
LA-505-151/A-0

J. A. White
Fusion Dissolution

LA-505-159/A-0

Instrument
Starting

LMCS
Standard

Acid
Digest.

LMCS
Standard

Acid Digested LMCS Standard
Reagent Blank

Core 5 Composite
Duplicate of Core 5 Composite
Acid Digested LMCS Standard

Reagent
BLANK

ppm

Wet
Weight
Sample

ug/g

Wet
Weight
Sample

Duplicate
ug/g

Aluminum
Antimony
Arsenic
Barium
BerylLium
Bismuth
Boron
Cadmium
Catcium
Cerium
Chromium
Cobalt
Copper

177 Europium
Iron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Neodymium
Nickel
Phosphorous

C,' Samarium
Selenium
Silicon
Silver
Sodium
Strontium
SuLfur
Tantalum
Thallium
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zi rconiLim

100.37%
105.91%
115.53%
104.16%
98.38%

108.36%
101.73%
100.12%
106.89%
91.75%
95.51%
97.27%
105.17%
98.92%

103.46%
94.12%

106.64%
106.08%
104.79%
102.81%
102.27%
97.14%
90.76%

101.54%
115.73%
99.36%

105.01%
90.40%

107.97%
102.01%
105.80%
106.08%
96.38%

105.99%
106.38%
100.85%
100.86%
83.72%

106.74%
99.32%

100.91%
101.51%

#

0.07 LT
-0.01 LT
-0.02 LT
-0.01 LT
0.00 LT

102.12% -0.01 LT
94.43% 0.03
93.46% 0.00 LT

102.58% 0.09
-0.31 LT
-0.03 LT
0.02 LT

99.09% -0.01 LT
-0.01 LT
0.03

91.05% -0.02 LT
99.04% 0.01 LT

-0.01 LT
97.56% 0.02

0.01
-0.05 LT

93.73% 0.00 LT
-0.64 LT
-0.01 LT

93.37% 0.11
-0.35 LT
-0.06 LT

75.18% 0.63
-0.02 LT

94.66% 0.06 LT
100.02% 0.00 LT

0.03
-0.04 LT
-0.33 LT
-0.18 LT
0.02 LT
0.13

-0.02 LT
-2.40 LT
-0.02 LT

93.05% 0.23
-0.04 LT

#

114001
324 LT
-27 LT
-31 LT

0 LT
37270

82 LT
-45 LT

4383
-2522 LT

581
134 LT
-96 LT
-47 LT

17334
-128 LT
469

-106 LT
8244
5067
2352 LT

-22 LT
-5319 LT
7346

23097
-2959 LT

61 LT
30708

-157 LT
144203

637
1327
-343 LT

-1490 LT
-1410 LT

-16 LT
-80 LT
-22 LT

-12925 LT
-75 LT

7124
-90 LT

110726
1296

97 LT
19 LT
4 LT

42211
110
-18 LT

2660
-340 LT
668
394

35 LT
-10 LT

17280
159 LT

1810
-24 LT

6735
4794
-148 LT

43 LT
-4991 LT
7174

24394
-572 LT

948
9346

-13 LT
142135

687
1846

-10 LT
-626 LT
-46 LT
145 LT

10 LT
132 LT
414 LT
-41 LT

4492
111 LT

NOT CALC. 100.63% 100.81%
102.57%
115.75%

103.28% 92.28% 102.53%
97.50%

NOT CALC. 106.64%
134.81% 99.43%
89.32% 97.72%
146.72% 105.03%
15.40% 88.66% 88.57%

235.92% 84.79% 93.30%
85.08% 86.00% 93.22%
100.71% 103.36%

97.72%
NOT CALC. 94.41% 101.50%

89.51% 92.92%
93.18% 104.61%
91.11% 93.39% 103.61%

4138.61% 102.45%
NOT CALC. 92.70% 100.65%

101.94%
85.72% 97.14%

NOT CALC. 77.36% 87.52%
98.98% 92.68% 99.05%

NOT CALC. 118.51%
96.54%
104.86%

-114.70% 90.53%
53.52% 106.46%

NOT CALC. 100.05%
86.77% 104.01%

107.95%
27.57% 73.62% 96.12%

106.22%
104.74%

102.74% 93.54% 98.35%
90.61% 92.17% 101.40%

83.88%
103.29%
100.05%

66.80% 98.82%
46.04% 93.47% 100.46%

LT:
NC:
NOT

Less Than
Not Calibrated
CALC: Not Calculated

# Instrument Standards Outside Control Limits

93

F1083
F1084
F0899
F0900
F1088

Spike
Recovery

'C

LMCS
ACID

Digestion

Closing
LMCS

Standard

#

#



ICP Results

Date Analyzed:
Procedure:
Analyst:
Digestion F
Procedure:

Raw Data Report

April 19, 1990
LA-505-151/A-0

J. A. White
usion Dissolution

LA-505-1591A-0

Acid Digested LMCS Standard
Reagent Blank

Core 5 Composite
Duplicate of Core 5 Composite

Acid Digested ILMCS Standard

Page 1 of 4
F 1083
F1084
F0899
F0900
F1088

Starting
LMCS Standard

Instrument Recovery
Standard

ppm %

SST-1 SST-2 SST-3

Aluminum
Antimony
Arsenic
Barium

;jn Berytlium
Bismuth
Boron
Cadmium
Calcium
Cerium

Chromium
Cobalt
Copper
Europium

Ir Iron
Lanthanum
Lead
Lithium

'7k Magnesium
Manganese
Mercury
Molybdenum
Neodymium
Nickel

CO. Phosphorous
Potassi um
Samarium
Selenium
Silicon
Silver
Sodium
Strontium
Sulfur
Tantalum
Thallium
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium

Dilution
Factor

10.59

10.42

10.17
10.01
10.69
9.18
9.55
9.73

10.52

10.35

10.61
10.48
10.28

9.08
10.15

24.91

25.50
10.58

50.43

10.09

1.00

54.29

9.89

47.15
53.43

9.94

10.80

53.29

53.48

1.00

50.18 100.37%
105.91%

57.77 115.53%
104.16%

9.84 98.38%
108.36%
101.73%
100.12%
106.89%
91.75%
95.51%
97.27%

105.17%
98.92%

103.46%
94.12%

106.64%
106.08%
104.79%
102.81%

25.57 102.27%
48.57 97.14%

90.76%
101.54%

57.86 115.73%
99.66%
99.36%

52.51 105.01%
45.20 90.40%

107.97%
102.01%
105.80%

53.04 106.08%
48.19 96.38%
53.00 105.99%

106.38%
100.85%

50.43 100.86%
20.93 83.72%

106.74%
9.93 99.32%

100.91%
50.76 101.51%

1.00

#

10.21
9.44
9.35

10.26

9.91

9.11
9.90

9.76

9.35

# 9.34
8.27

7.52
7.42
9.47

10.00

9.31

10.00

0.07 LT
-0.01 LT
-0.02 LT
-0.01 LT
0.00 LT

102.12% -0.01 LT
94.43% 0.03
93.46% 0.00 LT
102.58% 0.09

-0.31 LT
-0.03 LT
0.02 LT

99.09% -0.01 LT
-0.01 LT
0.03

91.05% -0.02 LT
99.04% 0.01 LT

-0.01 LT
97.56% 0.02

0.01
-0.05 LT

93.73% 0.00 LT
-0.64 LT
-0.01 LT

93.37% 0.11
82.65% -0.53 LT

-0.35 LT
-0.06 LT

75.18% 0.63
-0.02 LT

94.66% 0.06 LT
00.02% 0.00 LT

0.03
-0.04 LT
-0.33 LT
-0.18 LT
0.02 LT
0.13

-0.02 LT
-2.40 LT
-0.02 LT

93.05% 0.23
-0.04 LT

1.00

94

LMCS
Acid

Digestion
Standard

ppm

Acid
Digestion
Standard
Recovery

Reagent
Blank

ppm

Digestion
Weight
Volume
Sample

Dilution
Three

ppm

1.00

I



ICP Results Raw Data Report
Page 2 of 4

0.5091 g
200.00 mL
Sample

Dilution
Two
ppm

Aluminum
Antimony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Cerium
Chromium
Cobalt
Copper
Europium

.t Iron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Neodymium
Nickel

0% Phosphorous
Potassium
Samarium
Selenium
Silicon
Silver
Sodium
Strontium
Sulfur
Tantalum
Thallium
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium

290.19
13.40
1.22

-0.22
0.11

94.87
4.99

-0.16
11.16
-8.40
-1.16
2.01

-0.13
-0.21
44.12

1.43
17.21
0.00

20.99
12.90
5.99
0.46

-56.38
18.70
58.79

NA
-10.02

4.87
78.17
-0.36

367.07
1.62
6.23

-0.50
-13.36
-3.45
0.73

-0.18
0.80

-52.27
-0.52
18.13
-0.16

0.00255 Digestion
Weight
Volume

Sample Sample
Duplicate

Dilution Dilution
One Three

ppm

259.16
0.83 LT

-0.07 LT
-0.08 LT
0.00 LT

85.00
0.21 LT

-0.12 LT
7.57
-6.42 LT
1.48
0.34 LT

-0.24 LT
-0.12 LT
39.29
-0.33 LT

1.19
-0.27 LT
2.71

11.34
-0.41 LT
-0.06 LT

-13.54 LT
16.86
47.64

NA
-7.53 LT
0.16 LT

22.15
-0.40 LT

334.18
1.45
3.38

-0.87 LT
-3.79 LT
-3.59 LT
-0.04 LT
-0.20 LT
-0.06 LT

-32.90 LT
-0.19 LT
0.76

-0.23 LT

0.47779
200.00 m
Sample

Duplicate
Dilution

Two

0.00239 Digestion
Weight

L Volume
Sample Spike of

Duplicate Sample
Dilution Dilution

One Three

ppm ppm ppm

264.47
14.89
1.41
0.14
0.09

100.82
1.93

-0.12
6.35
5.75

-1.16
5.53
0.47
0.06

41.27
2.08

12.19
0.22

16.09
11.45
-1.52
0.42

-40.19
17.13
58.26

NA
8.02
7.44

30.06
0.63

339.49
1.64
7.46
1.01

15.41
9.82
1.06
0.30
1.25

39.91
0.96

10.73
1.28

ppm

249.65
3.10
0.23 LT
0.05 LT
0.01 LT

95.23
0.26

-0.04 LT
4.20

-0.81 LT
1.60
0.94
0.08 LT

-0.03 LT
38.83

0.38 LT
4.32

-0.06 LT
1.86

10.94
-0.35 LT
0.10 LT

-11.92 LT
15.97
47.30

NA
-1.37 IT
2.26

22.32
-0.03 LT

326.50
1.45
4.41

-0.02 LT
-1.50 LT
-0.11 LT
0.35 LT
0.02 LT
0.32 LT
0.99 LT

-0.10 LT
0.85
0.26 LT

101.00 21.00 1.00 101.00 21.00 1.00 101.00 21.00

0.5143 g
50.00 mL

Spike of
Sample

Dilution
Two
ppm

0.01029

Spike of
Sample

Dilution
One
ppm

473.99
14.24
1.02

10.57
0.03

176.36
10.25
10.03
14.91
1.54 LT

19.37
9.83

10.82
0.04 LT

212.56
9.85

20.87
10.65
37.95
57.54
-0.27 LT
9.87
0.47 LT

11.36
118.22

9.41
0.62 LT
9.37

25.60
5.71

827.74
14.97
12.69
3.53
7.30
2.21

10.97
9.90
1.00

60.96
0.32 LT

13.50
5.97

507.09
13.40
-0.58
10.83
0.02

160.79
14.10
9.00

20.40
-30.01
30.54

8.30
9.26

-0.57
218.35

7.16
17.21
9.24

416.09
56.88
-2.46
8.93

-66.75
9.91

116.71
-34.01
-36.47

7.17
42.19
4.89

838.67
14.46
67.98
-0.70

-18.49
-19.12
14.05
9.35

-2.06
-175.80

-0.93
25.48

1.83

Dilution
Factor

95

Spike
Recovery

NOT CALC.

103.28%

NOT CALC.
134.81%
89.32%
146.72%
15.40%

235.92%
85.08%

100.71%

NOT CALC.
89.51%
93.18%
91.11%

4138.61%
NOT CALC.

85.72%
NOT CALC.

98.98%
NOT CALC.

73.37%

-114.70%
53.52%

NOT CALC.
86.77%

27.57%

102.74%
90.61%

66.80%
46.04%



ICP Results Raw Data Report
Page 3 of 4

Standard
LMCS
Acid

Digestion

ppm

Aluminum
Antimony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Cerium
Chromium
Cobalt
Copper
Europium
Iron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Neodymium
Nickel
Phosphorous
Potassium
Samari tn
Selenium
Silicon
Silver
Sodium
Strontium
Sulfur
Tantalum
ThaLLium
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium

Dilution
Factor

10.06

9.23

8.87
8.56
8.60

9.44

9.34

9.27

7.74
9.27

Acid
Digestion
Standard
Recovery

100.63%

Ending
LMCS

Standard

SST-1 SST-2 SST-3

10.26

92.28% 10.25

88.66%
84.79%
86.00%

9.94
9.77

10.50
8.86
9.33
9.32

10.34

94.41% 10.15

93.39% 10.36
10.25

92.70% 10.07

77.36%
92.68%

8.75
9.91

24.31

25.01
10.40

7.33

9.35
9.23

5.01

9.33

10.00

73.62%

93.54%
92.17%

93.47%

49.18

9.88

1.00

53.43

9.77

46.55
52.41

9.65

10.65

52.47

51.75

1.00

Standard
Recovery

50.41 100.81%
102.57%

57.88 115.75%
102.53%

9.75 97.50%
106.64%
99.43%
97.72%

105.03%
88.57%
93.30%
93.22%
103.36%
97.72%

101.50%
92.92%

104.61%
103.61%
102.45%
100.65%

25.49 101.94%
48.57 97.14%

87.52%
99.05%

59.26 118.51%
97.22%
96.54%

52.43 104.86%
45.26 90.53%

106.46%
100.05%
104.01%

53.97 107.95%
48.06 96.12%
53.11 106.22%

104.74%
98.35%

50.70 101.40%
20.97 83.88%

103.29%
10.01 100.05%

98.82%
50.23 100.46%

Spike
Standard

LMCS

ppm
added

10.00

10.00

10.00
10.00
10.00
10.00

# 10.00
10.00
10.00
10.00

10.00
10.00
10.00
10.00
10.00
10.00

10.00
# 10.00

10.00
# 10.00

10.00

10.00
10.00
10.00
10.00

9.95

10.00
10.00

10.00
9.98

#

1.00

96

Spike
Standard

ID
Book

#
SST-I

10.00

10.00

10.00
10.00
10.00
10.00
10.00
10.00
10.00

10.00

10.00
10.00
10.00

10.00
10.00

25.00

25.00
10.00

50.00

10.00

%



ICP Results Raw Data Report
Page 4 of 4

ACID ACID
DIGESTION DIGEST.

LMCS LMCS LMCS LMCS
Standards Standard STANDARD

VaLues IDs VALUES IDs
Book Book

ppm # ppm #
SST-2 SST-3 in

SamptLe

Aluminum 50.00 100.00
Antimony
Arsenic 50.00
Barium 100.00
BerylLium 10.00
Bismuth 50.10 100.00
Boron 100.00
Cadmium 100.00
a Calcium 100.00

Cerium 100.00
Chromium 100.90
Cobalt 100.00

Copper 100.00
Europium 10.00
Iron 100.00
Lanthanum 50.10 100.00
Lead 50.10 100.00
Lithium 100.00

Magnesium 100.00
Manganese 100.00
Mercury 25.00
Motybdenum 50.00 99.80
Neodymium 100.00
NickeL 100.00

0% Phosphorous 50.00 100.00
Potassium 100.00
Samarium 10.00
SeLenium 50.00
SiLicon 50.00 100.00
SiLver 10.00
Sodium 100.00
Strontium 100.00
SuLfur 50.00
Tantatum 50.00 99.50
Thatlium 50.00
Thorium 50.10
Tin 100.00
Titanium 50.00 100.10
Tungsten 25.00
Uranium 50.10
Vanadium 10.00
Zinc 100.00
Zirconium 50.00 99.80

DiLution 10.00
Factor

97



ICP Calibration Report

Procedure: LA-505-151
Instrument: WB39939
Technologist: J. A. White
Date: April 19, 1990

Revision: A-0

Time: 07:47

Calibration Standards for ICP Program "SST"

Standard Element Standard

Aluminum
Arsenic
Beryllium
Boron
Calcium
Chromium
Copper
Iron
Lead
Magnesium
Mercury
Neodymium
Phosphorous
Samarium
Silicon
Sodium
Sulfur
Thallium
Tin
Tungsten
Vanadium
Zirconium

SST-3
SST-4
SST-2
SST-3
SST-2
SST-2
SST-2
SST-2
SST-4
SST-2
SST-3
SST-5
SST-3
SST-5
SST-3
SST-1
SST-3
SST-4
SST-4
SST-3
SST-2
SST-3

Antimony
Barium
Bismuth
Cadmium
Cerium
Cobalt
Europium
Lanthanum
Lithium
Manganese
Molybdenum
Nickel
Potassium
Selenium
Silver
Strontium
Tantalum
Thorium
Titanium
Uranium
Zinc

Element

SST-4
SST-2
SST-4
SST-2
SST-5
SST-2
SST-5
SST-5
SST-1
SST-2
SST-3
SST-2
SST-1
SST-4
SST-2
SST-2
SST-3
SST-4
SST-3
SST-4
SST-2
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ICP Standard Formulations

SST-0:
Calibration blank, 1 M ultrex HNO3.

SST-1:
Stock solutions from AESAR/John Mathey Inc., Seabrook, NH 03874.
Individual element solutions as follows:

Li LiCO3 10,000 ppm in 5% HNO 3 Lot# 14394A
K KNO 3 10,000 ppm in 5% HNO 3 Lot# 14379A
Na NaCO3 10,000 ppm in 5% HN0 3 Lot# 14400A

200 mL of standard made by combining 25 mL HC1/HNO3 mixed acid, 1
mL each single element standards, and water.

SST-2:
Stock solutions from VHG labs, Inc., 180 Zachary Rd. #5,
Manchester, NH 03103. Mixed element standards as follows:

SM-10 Li, Na, K, Rb, Cs, Be, Mg, Ca, Sr, & Ba 100 ppm
Lot# 0-119A

SM-20 V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Ag, & Cd 100 ppm
C Lot# 0-119B

50 mL of each mixed standard are added to a 250 mL volumetric flask
and diluted to volume with 1 M HNO3.

SST-3:
Stock solutions from AESAR/John Mathey Inc., Seabrook, NH 03874.
Individual element solutions as follows:

Al Al 10,000 ppm in 10% HCl Lot# 9-053A
B H3BO3 10,000 ppm in 1% NH40H Lot# 9-335A
Hg Hg 10,000 ppm in 5% HNO3 Lot# 8-656S
Mo Mo 10,000 ppm in 5% HCl Lot# 9-159T
P P 10,000 ppm in 5% HNO3 Lot# 9-160A
Si Si 1000 ppm in KOH Lot# 086DM Spex Industries, Edison, NJ
S (NH 4 ) 2 SO4 in H20 Lot# 9-231M
Ta TaCl5 10,000 ppm in 5% HCl/tr HF Lot# 9-335M
Ti Ti 10,000 ppm in 5% HF Lot# 9-079EE
W W 10,000 ppm in 5% HF/tr HNO3 Lot# 8-685L
Zr ZrCl 2 O 10,100 ppm in 5% HCl Lot# 9-078G

50 mL of each mixed standard are added to a 250 mL volumetric flask
and diluted to volume with 1 M HN033.
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SST-4:
Stock solution from VHG labs, Inc., 180 Zachary Rd. #5, Manchester,
NH 03103. Mixed element standard as follows:

SM-50 Ga, In, Ti, Ge, Sn, Pb, As, Sb, Bi, Se, Te, Th, & U 100

ppm Lot# 0-119D
Solution is used directly for calibration.

SST-5:
Stock solution from VHG labs, Inc., 180 Zachary Rd. #5, Manchester,
NH 03103. Mixed element standard as follows:

SM-60 Sc, Y, La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm,
Yb, & Lu 100 ppm Lot# 7-165F

50 mL of SM-60 is added to a 250 mL volumetric flask and diluted to
volume with 1 M HNO3-
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19-Apr-90

Condition Value

VACUUM
S PTEMP
MAINS
-1000)
CTEP S
+5V
+12V
-12V
+24V
-100V
+5VSQ
+15VSO
-15vS0

16.74
38.70
235.8
-1005
23.65
5.160
12.14
-12.2
23.16
-100
5.150
15. 14
-15.2

Position Calibration in Progress
SLIT PM ALPHA BETA
POS'N SLIT SLIT

Previous data :
INSIR 0.00000 586.483 1.00096 -0.3643
Current daLa :
INSTR 0.00000 587.525 1.00102 0.31641
START THE PLASMA NOW, PLEASE.19-Apr-90

ALPHA BETA ALPHA BETA
LAMYDAI LAMBDAl LAMBDA2 LAMBDA2

1.00009 -0.0675 0.00000 0.00000

1.00009 -0.0667
07:47:14

0.00000 0.00000

Min

7.000
37.00
220.0
-1010
19.00
4.750
11.70
-12.3
22.50
-101
4.750
14.70
-15.3

/ Max

50.00
39.00
247.0
-990
35.00
5.250
12.30
-11.7
26. 50
-99.0
5.250
15. 30
-14.7
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Saiple name
Programme

NAME M

AL
SB
AS
BA
BE

B
CD
CA
CE
CR
Co
Cu
EU
FE
LA
PB
L I
MG
hN
HG
NO
NO'
NE

K
3M
SE
SI

SAG
NA
SR
S
TA
TL
TH
SN
TI
w
U
VI
%N
2R

Sample name
Programme

NAME M

LI 4
K
NA

Sample name
Programme

: SSTO
t SST

V INT

2.02
0.38
1.10
4.06
0.70
3.93
4.65
2.38
0.49
5.47
1.49
0.26
3.01
4.24
1.67
0.3Ge
0.27
4.07
0.46
0.76
4.63
1.71
5.87
3.48
1.28
3.43
5.25
1.77
3.37

15.51
5.63
3.77
0.75
3.80
4.43
1.10
1.25
3.63
1.38
5.31
4.42
2.42
4.76

19-Apr-90 08:12:00

RSD

0.96
1.41
1.16
1.19
0.99
1.41
1.82
1.48
0.82
1.21
3.91
0.58
1.11
1.30
1.92
0.48
0.94
0.98
0.77
0.84
0.23
0.90
0.99
1.25
2.59
0.69
1.20
0.54
1 . 05
1 .25
1.34
1.02
1.80
1.41
1.33
1.05
3.05
1.19
1.82
1.19
1.18
0.91
1.07

: SSTI
: SST

V INT

17.24
13.63
60.13

19-Apr-90 0B:16:04

RSD

1.20
0.90
1.10

: SST2
: SST 19-Apr-90 08:18:03
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NAME

IA
BE
C 0
CA
CR
CO
Cu
FE
MG
HN
NI
AG
SR
v i
ZN

MY TNT

278.36
483.17
321.93
391.86
67.99

5.62
94.95

123.57
418.22
269.40
157.96
443.38
491 .83
166.97
614.54

Sample name
Programme

NAME

AL
D
HG
hto
P
SI
.3

TA
TI

ZR

RS

0.26
0.26
0.52
0.23
2.97
0.30
0.39
0.44
0.28
0.50
0.48
0.51
0.29
0.26
0.39

:SST3
SST 19-Apr-90 09:20:44

MV TNT Rest

21.20 0.57
656.56 0.52
769.40 0.79
294 .93
61.18
77.63
40.45

124.10
435.43

0.47
1.41
0.49
0.07
0.63
0.60

64.46 0.68
152.16 0.53

Sample name
Programme

NAME

BE
AS
BI
PD
SE
Ti.
TH
SN
U

SST4
SET

MV TNT

7.16
122.50
102.90

4.96
51.55
43.76
13.78

237.10
12.39

Sample name
Programme

NAME

CE
EU
LA
ND

19-Apr-90 08:22:54

RSD

1.20
1.01
1.08
1.03
0.68
1.40
1.01
0.91
0.65

SST
SS

MV TNT

15.66
442.41

5.53
16.65

19-Apr-90 08:25:27

RSD

0.48
0.60
0.60
0.23
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Programme name SET

Curve Min Int Max Int

CRVl 1.9226 22.261

Name Number Int.
X)

SSTO 0 2.0240
SST3 0 21.201

Programme name SST

Curve Kin Int Max Int

CRVl 0.3572 7.5166

Name Number Int.
(X)

SSTO 0 0.3760
SST4 0 7.1507

Programme name SST

Curve Min Int Max Int

CRV1 1.0472 128.63

Name Number Int.
CX)

SET0 0 1.1023
SST4 0 122.50

Channel name : AL

CO

-0.527706E+01 0.2

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 -0
50.000 50.000 50

Channel name : SB

CO

-0.554354E+01 0.1

Cone True Ca
(Y) (Y) Cc

0.0000 0.0000 0.
100.00 100.00 10

Channel name AS

CO

-0.908003E+00 0.B

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 -0
100.00 100.00 10

Polynomial type : CC

Curve Coefficients
C1 C2

60724E+01

le Cone % Error Curv
ne Error

.000 -0.000 CRV1

.000 0.0000 0.0000 CRVl

I Polynomial type

Curve Coefficients
CI C2

47435E+02

1C Cone Z Error
nc Error

0000 0.0000
0.00 0.0000 0.0000

Polynomial type

Curve Coefficients
Cl C2

23710E+00

le Cone X Error
no Error

.000 -0.000
0.00 0.0000 0.0000

CC

C 3

Curve

CRVI
CRV1

CC

C3

Curve

CRV1
CRV1

Programme name : SST

Curve Min Int Max Int

CRVl 3.8602 292.27

Channel name : BA Polynomial type : CC

Curve Coefficients
CO Cl C2

-0.296277E+00 0.729147E-01

C3

C3
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Name Number Int. Cone True Cale Cone
(X) (Y) (Y) Cone Error

SET0 0
SST2 0

4.0633 0.0000 0.0000 0.0000
278.36 20.000 20.000 20.000

0.0000
0.0000

2 Error Curve

CRV1
0.0000 CRVl

Programme name : SST

Curve Min Int Max Int

Channel name : PEI

CO

Polynomial type : CC

Curve Coefficients
Cl C2

CRV1 0.6697 507.33 -0.292248E-01 0.414536E-01

Name Number Int. Cone True Cale Conc
(X) (Y) (Y) Cone Error

SST0 0
S8T2 0

0.7050 0.0000 0.0000 0.0000
483.17 20.000 20.000 20.000

0.0000
0.0000

X Error Curve

CRV1
0.0000 CAux

Programme name : SST

Curve Min Int Max Int

Channel name : BI

CO

Polynomial type : CC

Curve Coefficients
CI C2

CRVL 3.7316 108.05 -0.396876E+01 0.101038E+01

Number Int. Cone True Cale Cone
(X) (Y) (Y) Cone Error

3.9290 0.0000 0.0000 0.0000
102.80 100.00 100.00 100.00

0.0000
0.0000

% Error Curve

CRV1
0.0000 Crkj

Programme name : SET

Curve Min Int Max Int

CRVl

Name

SSTO0
SST3

Channel name : B

CO

Polynomial type : CC

Curve Coefficients
C1 C2

4.4166 689.39 -0.356566E+00 0.766975E-01

Number Int. Cone True Cale Cone
(X) (Y) (Y) Cone Error

X Error Curve

0 4.6490 0.0000 0.0000 0.0000 0.0000 CRV1
0 656.56 50.000 50.000 50.000 -0.000 -0.000 CRVI

Programme name : SST Channel name : CD Polynomial type : CC

C3

Name

SsTO
SST4

0
0

C3

C02
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CO

-0.148813E+00

Cone True
(Y) (Y)

0.0000 0.0000
20.000 20.000

Curve Coefficients
Cl C2

0.625879E-01

Cale Cone % Error Curve
Cone Error

0.0000 0.0000 CRVl
20.000 0.0000 0.0000 CRVI

Programme name : SST

Curve

CRVI

Name

SST
SST2

Min Int Max Int

0.4645

Number

0
0

411.45

Int.
4X)

0.4890
391. 86

Channel name : CA

CO

-0.249891E-01 0.5

Cone True Ca
(Y) (Y) Co

Polynomial type

Curve Coefficients
Cl C2

11025E-01

ic Cone X Error
nc Error

0.0000 0.0000 0.0000 0.0000
20.000 20.000 20.000 0.0000 0.0000 CRVI

Programme name SST

Curve Min Int Max Int

CRV1 5.1981 16.440

Name Number Int.
(X)

SS0 0 5.4717
SST5 0 15.657

Programme name SST

Curve Min Int Max Int

CRVl 1.4123 71.394

Name Number Int.
(X)

SSTO 0 1.4867

Channel name : CE

CO

-0.107442E+02 0.1

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 0.
20.000 20.000 20

Channel name : CR

Co

-0.447064E+00 0.3

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 0.

Polynomial type

Curve Coeffleients
i C2

96361E+01

ic Conc % Error
no Error

0000 0.0000
.000 -0.000 -0.000

CC

Cs

Curve

CRV1
CRVI

Polynomial type : CC

Curve Coefficients
Cl C2

00716E+00

i0 Cone % Error Curv
ne Error

0000 0.0000 CRVI

Curve

CRV1

Name

.3STO
SST2

Min Int

2.2588

Number

0
0

hax Int

338.03

Int.
(X)

2.3777
321.93

C3

CC

Ca

Curve

CRIt

C3

C?
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Programme name SST

Curve Min Int Max Int

CRV1 0.2492 5.8975

Name Number Int.
(X)

SST0 0 0.2623
SST2 0 5.6167

Programme name SST

Curve Min Int Max Int

CRVI 2.8560 99.693

Name Number Int.
(X)

SST0 0 3.0063
SST2 0 94.946

Programme name SST

Curve Min Int Max Int

CRV 4.0261 464.53

Name Number Int.
(X)

6ST0 0 4.2380
SS75 0 442.41

Channel name :

Cc

-0.97986

Cone
(Y)

0.0000
20.000

1E+00

True
(Y)

0.0000
20.000

Channel name

CO

-0.653979E+00

Cone Tru.
(Y) (Y)

0.0000 0.0000
20.000 20.000

Channel name : EU

CO

-0.193441E+00 0.4

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 0.
20.000 20.000 20

CO Polynnmial type

Curve Coefficients
C1 C2

0.373529e+O

Calc Conc % Error
Cone Error

0.0000 0.0000
20.000 -0.000 -0.000

CU Polynomial type

Curve Coefficients
C1 C2

0.217534E+00

Calc Cone % Error
Conc Error

0.0000 0.0000
20.000 -0.000 -0.000

Polynomial type

Curve Coefficients
C1 C2

56443E-01

lc Cone % Error
nc Error

0000 0.0000
.000 0.0000 0.0000

Programme name : SST

Curve Hin Int Max Int

CRV 1.5878 129.75

Channel name : FE Polynomial type

Curve Coefficients
CO Ci C2

-0.274221E+00 0.164073E+00

: CC

C 3

Curve

CRVI
CRY1

CC

Cs

Curve

C RV1
CRVI

CC

C3

Curve

CRV
CRV)

C3
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Calc Conc X Error
Conc Error

-0.000 -0.000
20.000 0.0000 0.0000

Programme name SST

Curve Min Int Max Int

CRV1 0.3420 5.8093

Name Number Ent.
Oc 0

SST0 0 0.3600
SSTS 0 5.5317

Programme name SST

C'.rve Min Ent flax Ent

CRV1 0.2530 5.2094

Name Number Ent.
(X)

SST0 0 0.2663
SST4 0 4.9613

Programme name :ST

Curve Min Int Max Int

CRVI 3.8693 438.10

Name Number Int.
(X)

SST0 0 4.0730
SST1 0 417.24

Programme name SST

Channel name : LA

CO

-0.139220E+01 0.3

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 0.
20.000 20.000 20.

Channel name : PB

CO

-0.567270E+01 0.2

Colic True Ca
(Y) (Y) CO

0.0000 0.0000 -0
100.00 100.00 10

Channel name : LI

CO

-0.492900E+00

Con True
(Y) (Y)

0.0000 0.0000
50.000 50.000

Polynomial type : CC

urve Coefficients
CI C2

S6723E+01

Ic Conc X Error Curv
ie Error

000 0.0000 CRV1
.000 0.0000 0.0000 C1RV1

Polynomial type

Curve Coefficients
CI C2

12993E+02

ic Conc % Error
nc Crror

.000 -0.000
0.00 0.0000 0.0000

Curve
C 1

0.121017

Calc
Conc

-0.000
50.000

Channel name : MIG

: CC

C3

Curve

CRVI
CRV1

Polynomial type : CC

Coefficient5
C2

E+00

Conc X Error Curve
Error

-0.000 CRV1
0.0000 0.0000 CRVI

Polynomial type : CC

Name

SST0
SST2

Number

0
0

Int.
CX)

1.6713
123 .57

Cone
(Y)

0.0000
20.000

True
(Y)

0.0000
20.000

Curve

CRV1
CRV1

C3

C3
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Curve Min Int Max Iit
CO

-0.217983E-01

Cone True
(Y) (Y)

0.0000 0.0000
20.000 20.000

C1 C2

0.478733E-01

Cale Cone 2 Error
Cone Error

-0.000 -0.000
20.000 -0.000 -0.000

Programme name SST

Curve Min Int Max Int

CRV1 0.7388 282.87

Name Number Int.
(X)

SST0 0 0.7777
SS62 0 269.40

Programme name SST

Curve Min Int Max Int

CRV1 4.3982 807.87

Hame Number tnt.
(X)

SST0 0 4.6297
SST3 0 76t.40

Programme name SST

Curve Min Int Max Int

CRVI 1.6201 309.67

Hanle Number Int.
(X)

ST0 0 1.7053
CC fl A

Channel name : MN Polynomial type

Curve Coefficients
CO C1 C2

-0.579004E-Ol 0.744540E-01

Cone True Cale Cone % Error
(Y) (Y) Con, Error

0.0000 0.0000 0.0000 0.0000
20.000 20.000 20.000 0.0000 0.0000

Channel name HG Polynomial type

Curve Coefficients
CO Cl C2

-0.3026B2E+00 0.653788E-01

Cone True Cale Cone X Error
(Y) (Y) Cone Error

0.0000 0.0000 -0.000 -0.000
50.000 50.000 50.000 0.0000 0.0000

Channel name :MO Polynomial type

Curve Coefficients
CO Cl C2

-0.290791E+00 0.170519E+0o

Cone True CalC Conc X Error
(Y) (e) Cone Error

0.0000 0.0000 -0.000 -0.000
-a -a -n ^AA -n -a -1-s - -

CRYL

Name

SST0
SST2

0.4326

Number

0
0

439.14

Int.
(X)

0.4553
418.22

C3

Curve

CRY1
CRV1

: CC

C3

Curve

CR,I
CRVY

: CC

C3

Curve

CRYI
CRVI

: CC

C 3

Curve

CRVI-... I
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Programme name :SST

Curve Min Int Max Int

CRVI 5.5790 17.478l

Name Number Int.
(X)

SSTO 0 5.8727
SST5 0 16.646

Programme name :SST

Curve Min Int Max Int

CRV1 3.3022 165.86

Name Number Int.
(X)

SSTO 0 3.4760
SST2 0 157.96

Programme name :SST

Curve Min Int Max Int

CRV1 1.2138 64.234

Name Number Int.
(X)

SSTO 0 1.2777
SST3 0 61.175

Channel name : NID

CO

-0.109022E+02 0.1

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 0.
20.000 20.000 20

Channel name : NI

CO

-0.450011E+00 0.1

Cone True Ca
(Y) (Y) Cc

0.0000 0.0000 0.
20.000 20.000 20

Channel name - P

CO

-0.106655E+01 0.8

Conc True Ca
(Y) (Y) Co

0.0000 0.0000 0.
50.000 50.000 50

Polynomial type

Curve Coefficients
Cl C2

B5644E+01

ic Cone % Error
nC Error

0000 0.0000
.000 0.0000 0.0000

Polynomial type

Curve Coefficients
Cl C2

29462E+00

le Cone % Error
ne Errnr

0000 0.0000
.000 -0.000 -0.000

Polynomial type

Curve Coefficients
Cl C2

34761E+00

ic Cone % Error
nc Error

0000 0.0000
.000 -0.000 -0.000

Programme name SSE!

Curve Min Int Max Int

CRV1 3.2604 14.309

Channel name : K Polynomial type : CC

Curve Cnefficient5
CO Cl C2

-0.168307E+02 0.490405E+01

: CC

C3

Curve

CRVI
CRV1

CC

C3

Curve

CRV1
CRV1

: CC

C3

Curve

CRV1
CRY1

C3
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Name Number Int. Cone True Cale Cone
X) (Y) (Y) Conc Error

0 3.4320 0.0000
0 13.628 50.000

Programme name : SST

Curve Min Int Max Int

0.0000 0.0000
50.000 50.000

Channel name : SM

CO

0.0000
0.0000

% Error Curve

CRVY
0.0000 CRVI

Polynomial type : CC

Curve Coefficients
Cl C2

CRV1 4.9904 14.337 -0.125057E+02 0.2380672+01

Name Number Int. Cone True Calc Conc
(X) (Y) (Y) Cone Error

STO 0 5.2530 0.0000 0.0000 -0.000 -0.000
SSTS 0 13.654 20.000 20.000 20.000 0.0000

% Error Curve

CRV:L
0.0000 CRVY

Programme name : SST

Curve Min Int Max Int

Channel name : SE

CO

Polynomial type : CC

Curve Coefficients
Cl C2

CRVl 1.6825 54.131 -0.355749E+01 0.200874E+01

Name Number Int. Cone True Cale Cone
(X) (Y) (Y) Cone Error

% Error Curve

SST0 0 1.7710 0.0000 0.0000 -0.000 --0.000
SST4 0 51.553 100.00 100.00 100.00 0.0000 0.0000

Programme name : SST

Curve Min Int Max Int

Channel name : SI

CO

Polynomial type : CC

Curve Coefficients
C1 C2

CRVi 3.2028 B6.507 -0.227014E+0l 0.673364E00

Name Number Int. Cono True Galc Cone
(X) (Y) (Y) Cone Error

SETO 0 3.3713 0.0000 0.0000 0.0000 0.0000
SST3 0 77.625 50.000 50.000 50.000 0.0000

% Error Curve

CRY
0.0000 CRVl

Programme name : SET Channel name : AG Polynomial type : CC

SST0
SS71

C3

C 1

CRV1
CV 1

C3

11
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Curve Min Int Max Int
CO

94E+00

True
(Y)

0.0000
20.000

C1

0.467435E-01

Calc Cone
Cone Error

-0.000 -0.000
20.000 0.0000

C2

X Error Curve

CRV1
0.0000 CRVI

Programme name ST

Curve Min Int Max Int

CRVI 5.3441 63,140

Name Number Int.
(X)

SSTO 0 5.6253
SST1 0 60.134

Programme name : S

Curve Mir Int Max Int

CriVi 3.5802 516.42

Name Number Int.
(X)

SST0 0 3.7687
S.iT2 0 41

Pr.-gramme name : SST

C'.rve Min Int Max Int

CRVL 0.7166 42.473

Name Number Int.
(X)

ST0 0 0.7543
A I A^ AC,

Channel name : NA

CD

-0.516007E+01 0.9

Cone True Ca
(Y) (Y) Co

0.0000 C.0000 0.
50.000 50.000 50

Channel name SR

00

-0.154433E+00 0.4

Cone True Ca
(Y) (Y) C-3

0.0000 0.0000 0.
20.000 20.000 10

Channel name S

CO

-0.950130E+00 0.1

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 0.

Polynomial type

Curve Coefficients
Cl C2

17291E+00

lc Cone X Error
no Error

0000 0.0000
.000 0.0000 0.0000

CC

C3

Curve

CRV1
CRYi

Polynomial type : CC

Curve Coefficients
Cl C2

09782C-01

I Cone Error Curvy
no Error

0000 0.0000 CRV1
.000 -0.000 -0.000 ciRVI

Polynomial type

Curve Coefficients
C1 C2

25956E+01

Ic Cone % Error
n0 Error

0000 0.0000

CC

C3

Curve

CRV1.-. 1

CRV1

Name

SST0
SST2

14.739

Number

0
0

465.55

Int.
(X)

15.514
443.38

-0.7251

Cone
(Y)

0.0000
20.000

C3

C3
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Curve Coefficients

e



Programme name : SST

Curve min Int Max Int

CRV1 3.6113 130.30

Name Number Int.
(X)

SSTO 0 3.8013
SS63 0 124.10

Programme name : SST

Curve Min Int Max Int

CRV1 4.2129 45.944

Channel name : TA

CO

-0.15799GE+01 0.4

Cone True Ca
<Y) (Y) Cc

0.0000 0.0000 0.
50.000 50.000 50

Channel name : TL

CO

-0.112779E+02 0.2

Polynomial type : CC

Curve Coefficients
CI C2

15634E+00

Lc Cone X Error C'jrv
nc Error

0000 0.0000 CRVI
.000 -0.000 -0.000 CRVY

2 Polynomial type : CC

Curve Coefficients
C1 C2

54313E+01

% Error Curve

CRVY
0.0000 CRVl

Programme name : SST

Curve Min Int Max Int

CRV1 1.0418 14.465

Name Number Int.
(X)

SST0 0 1.0967
SST4 0 13.777

Channel name : TH

Co

-0.864879E+01 0.7

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 0.
100.00 100.00 10

Polynorial type

Curve Coefficients
C1 C2

08644E+01

lo Cone % Error
nc Error

0000 0.0000
0.00 0.0000 0.0000

Programme name : SST

Curve Min Int Max Int

CRVl 1.1919 248.95

Channel name : SN Polynomial type

Curve Coefficients
CO Cl C2

-0.531989E+00 0.424008E+00

Ca

C3

Name

SST0
SST4

Number

0
0

Int.
(X)

4.4347
43.756

Cone
(Y)

0.0000
100.00

True
(Y)

0.0000
100.00

Cale
Conc

-0.000
100.00

Cone
Er ror

-0.000
0.0000

: CC

C3

Curve

CRVI
CRVI

: CC

C3
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% Error Curve

CRVI
0.0000 CRVI

Programme name SST

Curve Kin Int Max Int

CRVI 3.4453 457.20

Name Number Int.
IX)

SSTO 0 3.6267
GST3 0 435.43

Programme name SST

Curve Min Int Max Int

CRV1 1.3075 67.678

Name Number Int.
(X)

SST0 0 1.3763
SST3 0 64.455

Programme name SET

Curve Min Int Max Int

CRVi 5.0432 13.014

Name Number Int.
(X)

SSTO 0 5.3087
SST4 0 12.394

Programme name SST

Channel name : TI

Co

-0.41994SE+00 0.1

Cone True Ca
(Y) (Y) CC

0.0000 0.0000 0.
50.000 50.000 50

Channel name : U

CO

-0.109096E+01 0.7

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 0.
50.000 50.000 50

Channel name : U

CO

-0.749247E+02 0.1

Cone True Ca
(Y) (Y) CO

0.0000 0.0000 0.
100.00 100.00 10

Channel name : V1

Polynomial type

Curve Coefficients
Cl C2

15795E+00

le Cone 2 Error
no Error

0000 0.0000
.000 -0.000 -0.000

Polynomial type

Curve Coefficients
C1 C2

92657E+00

le Cone 2 Error
ne Error

0000 0.0000
.000 -0.000 -0.000

Polynomial type

Curve Coefficients
Cl C2

41137E402

le Cone X Error
ne Error

0000 0.0000
0.00 0.0000 0.0000

Polynomial type : CC

N a me

SSTO
SST4

Number

0
0

Int.
(X)

1.2547
237.10

Core
(Y)

0.0000
100.00

True
kY)

0.0000
100.00

Calc
Cone

-0.000
100.00

Cone
Error

-0.000
0.0000

: CC

C2

Curve

CRV1
CRV.

CC

C3

Curve

CRVI
CRV'

:CC

C3

Curve

CRVI.
CRVI
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Curve Min Int Max Int
CO

Curve Coefficients
CI C2

CRV1 4.1949 174.90 -0.544610E+00 0.123336E+00

Name Number Tnt. Conc True Cale Cone
X) (Y) (Y) Conc Error

SSTO 0
SS72 0

4.4157 0.0000 0.0000 -0.000 -0.000
166.57 20.000 20.000 20.000 -0.000

X Error Curve

CRV1
-0.000 CRVY

Programme name. : SST

Curve Min Int Max Int

Channel name : ZN

CO

Polynomial type : CC

Curve Coefficients
C1 C2

CRV1 2.2965 645.27 -0.789814E-01 0.326729E-01

Name Number Int. Cone True Caln: Cone
(X) (Y) (Y) Cone Error

SSTO 0 2.4173 0.0000 0.0000 0.0000 0.0000
SST2 0 614.54 20.000 20.000 20.000 -0.000

% Error Curve

CVP1
-0.000 CRVl

Programme name : SST

Curve Min Int Max Int

Channel name : ZR

Co

Polynomial type : CC

Curve Coefficients
C1 C2

CRVL 4.5261 159.77 -0.161619E+01 0.339226E+00

Name Number Int. Cone True Cale Cone
(X) (Y) (Y) Conc Error

SSTO 0 4.7643 0.0000 0.0000 0.0000 0.0000
SST3 0 152.16 50.000 50.000 50.000 -0.000

X Error Curve

CRVI
-0.000 CRVI

C3

C1

C2
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ICP Data Report - Acid Blank - (File 1)

Sample name
Programme

NAME

* HNO3
SSI

MV INT CONCHN

1.95
0.37
1.07
3.85
0.69
3.76
4.49
2.28
0.48
5.20
1.29
0.26
2.88
4.02
1.60
0.35
0.26
4.01
0.44
0.75
3.89
1.64
5.38
3.33
1.27
3.27
4.99
1.70
3.23

14.76
5.35
3.62
0.72
3.63
4.16
1 . 05
1.21
3.46
1.30
5.04
4.16
2.34
4.59

-0.199
-0.039
-0.031

(-0.015
-0.001
-0. 167
-0.013
-0.006
-0.000
-0.534

(-0.058
0.000

-0.028
(-0.010
-0.012
-0.032
-0.043
-0.007
-0.001
-0.002

<-0.049
-0.012

(-0.906
-0.020
-0.004
-0.775
-0,623
-0.139
-0. 092
-0.035
-0.253
-0 .006
-0.044
-0.073

(-0.701
-0. 376
-0.018
-0.020

(-0.059
-3.735

(-0.031
-0.003
-0.058

19-Apr-90 08:44:13

RSEI

-21.62
-57.28
-35.43
-13.46
-22.94
-9.26

-14.19
-3.54

-37.80
-14.27
-5.90

k*AAAAA
-14.78
-11.14
-22.18
-18.33

-144.34
-68.58
-18.92
-13.06
-7.27

-21.56
-2.91

-11.69
-531.46

-14.72
-14.98
-26.84
-17.41
-15.27
-15. 23
-14.57

-1.67
-14.82
-13.24
-21.29
-20.97
-13.00
-20.24
-13.04
-11.46
-39.44
-14.15
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ICP Data Report - LMCS Check Standard 78C11J - (File 2)

Sample name
Sample code
Sample code
Proqramme

NAME M

1
2

78C 13J
SST1
Ii IRECT
SST 19-Apr-90 01:48:34

V INT CONCEN

2.02
1.08
1.17

143.20
0.72
3.92

134.59
160.15
204.52

10.07
32.84

2.09
50.17

4.60
63.21

0.37
0.27

89.66
214 .58
136.15

9.95
1.75

10.71
80.53

1.35
8.43
5.01
3.40
3.31

14.91
32.79

254.70
0.91
3.70
4.39
1.09

117.72
3.49
1.60
5.39
4.28

305.53
4.65

-0.013
19.306
0.057

10. 145
0.001

-0.009
9.966
9.875

10.427
9.035
9.427
9.818

10.260
0.016

10.*096
0.048
0.02B

10.357
10.251
10.079

(-0.044
0.008
8.972
9.975
0.061

24.525
-0.575
3.272

-0.040
-0.028
24.917
10.283
0.200

-0.043
-0.106
-0.0533
49.380
-0.016
0.175
1.077

-0.017
9.904

-0.038

-393.95
1.08

24.65
0.69

30.70
-390.64

0.37
0.17
0,74
0.59
0.43
0.57
0.51

11.83
0.40

20.40
43.30
0.50
0.47
0.34

-7.94
40.40

2.24
0.19

36.2B
0.30

-22.70
0.48

-45.96
-26.79

0.33
0.68
8 . 19

-44.43
-120.913
-167.03

0.22
-24.97

7.38
66.40

-33.23
0.18

-36.27
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ICP Data Report - LMCS Check Standard 82B38F - (File 3)

Sample riame
Sample code
Sample code
Programme

NAME M

Al
Sb
As
Ba
Be
Bi
1'
Cd
Ca
Ce
Cr
Co
Cu
El.'

Es?
L.a
Pb
Li
Hg
Hn r
Hg
jio
Nd
Ni
P

Sm
Se
Si
Ag
Na
Sr
S
Ta

1 I
Th
Sri
Ti
U

Zn
Zr

1
2

82B38E
SST2
DIRECT
SST

V INT CONCEN

3.67
0.42
2.9B
4.30
0.74

57.46
5.40
2.48
0.73
5.75
1.6B
0.28
4.10

217.80
2.00

12.43
2.77
4.43
0.59
0.91
4.56
1.83
6.12
3.69
2 .65
3.40
9.47
1.93
4.21

244.24
5.66
3.95
0.87
4.22
6.75
7.80
1.44
4.14
1.42
9.18
6.31
2.69
5.15

4.283
0.659
1.548
0.017
0.001

54.091
0.058
0.007
0.012
0.550
0.058
0.062
0.238
9.748
0.067

)46.675
53.326
0.044
0.006
0.010

-0.005
0.022
0.465
0.027
0.308

-0.167
10.049
0.319
0.563

10.691
0.036
0.008
0.140
0.173
5.881

52.06B
0.080
0.059
0.038

54.596
0.233
0.009
0.132

19-Apr-90 08:52:57

rSD

1.52
5.63
2.05

14.28
27 .77
0.47
3.39

10.95
1 .25

14.46
5.97
6.00
1.78
0.28

27.96
0.17
0.33

19.70
0.74
2.54

-52 . 91
7.87

22.94
19.97
7.52

-32.75
0.03
5.03
3.60
0.28

89.17
12.55
11.23
9.35
1.93
0.36
3.41
6.67

72.o6
1.19
1.69
9.21
7.08
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ICP Data Report - LMCS Check Standard 77C11I - (File 4)

Sample name
Sample code 1
Sample code 2
Programme

NAME

77C11 I
SS13
DIRECT
SST

MV INT CONCEN

21.57
0.46

71.94
4.29

244.28
4.89
5.42
2.61
0.75
5.51
1.50
0.29
3.27
4.27
1.95
0.37
0.28
4.13
0.52
1.04

399.37
293.51

5.79
7.41

66.26
3.40
5.31

28.39
72.02
22.29
5.78
3.87

42.73
122.84
25.50

1.22
1.71

447.29
29.21

6.19
86.99
3.56

154.39

50.973
1.263

58. 350
0.017

10.097
0.971
0.059
0.015
0.013
0.073
0.005
0.115
0.058
0.002
0.046
0.027
0.390
0.007
0.003
0.019

25. 808
49.758
-0.158
0.510

)54.245
-0.132
0.147

53.466
46.228
0.316
0.146
0.004

52.876
49.478
53.560

0.983
0.193

51.373
21.266
12.420
10. 184

0. 037
50.756

19-Apr-90 09:02:22

RSD

0.24
5.26
0.32

10.32
1.63
1.41
5.14

11.90
0.67

85.92
95.47
6.52
6.13

74.28
3.70

24.74
8.31I

40.18
1.60
1.02
0.58
0.43

-100.24
0.95
1.07

-80.12
53.52
0.71
0.06
0.94

19.94
21.45

0.82
0.72
0.57
4.04
0.76
0.16
0.47
1.28
2.07
2.26
0.11
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ICP Data Report - Acid Digested Standard 81C11A -

Sample naample Code 1
Sample code 2
Sample code 3
Programme

NAME

F1083
BICilA
E, IRECT
0 IEST
SST

MV INT CONCEN

2.11
0.37
1.44
3.83
0.70

14.03
127.77
151.70
201.23

5.08
1.39
0.26

48 .56
3.88
1.84
2.71
0.73
3.92

204.24
0.89
3.96

56.56
5.41
3.28

12.46
5.12
4.80
1.70

14.54
174.24

15.94
247.86

0.93
3.50
4.00
1.02
1.47
4.84
1.52
4.90
4.04

287.21
4.4G

0.228
-0.049
0.275

(-0.017
-0.000
10.212
9.443
9.346

10.258
(-0.772
(-0.030
-0.012

9.909
(-0.016

0.028
9.105
9.904

(-0.031
9.75G
0.008

(-0.043
9.354

(-0. 864
(-0.025

9.337
8.26S

(-1.072
-0.151

7.518
7.419
9.466

10.002
0.222

(-0.126
(-1.116
(-0.573

0.092
0.140
0.110

(-5.029
(-0.046

9 .305
(-0.105

19-Apr-90 09:07:31

RSD

31.49
-180.83

9.55
-20.65

-141 .52
0.64
0.82
1.27
0.57

-15.81
-21..13
-51.96

0.71
-17.94

23.66
0.51
).43

-22.41
0.53

16.27
-19.37

0.88
-24.79
-31.55

3.79
0.63

-13,.13
-53.17

6.60
0.59
0.71
0.60
5.59

-22.37
-14.91
-16.68

9.79
3.27

21.00
-16.47
-11.84

0.41
-14.92

(File 5)
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ICP Data Report - Reagent Blank - (File 6)

Simple name
Sample code 1
Sample code 2
Sample code 3
Programme

NAME

Al
Sb
As

Be
Di
B
Cd
Ca
Ce
Cr
Co
Cu
Eu
Fe
L,.i
Pb
Li
M'3
Mn
14,q
No
Nd
Ni
P
K
Sm
So
Si
Ag
Na
Sr
S
Ta
T I
Th
Sn
Ti

LI

Zr

F1084
RE AG EN
D IRECT
000013
S ST

MV INT CONCEN

2.05
0.38
1.08
3.96
0.71
3.92
5.08
2.38
2.16
5.32
1.39
0.27
2.95
4.09
1.87
0.35
0.27
3.99
0.78
0.92
3.83
1.69
5.53
3.42
1.41
3.32
5.10
1.74
4.31

[5.13
5.69
3.70
0.78
3.72
4.30
1.07
1.29
4.74
1.25
5.14
4.29
9.48
4.66

0.068
-0.005
-0.022
-0.009
0.000

-0.006
0.033
0.000
0.085

-0.306
(-0.029

0.022
-0.011
-0.007
0.032

-0.022
0.014

-0.010
0.015
0.011

(-0.053
-0.003

(-0.640
-0.008
0.114

-0.528
-0.354
-0.064
0.631

-0.018
0.059

-0.003
0.034

-0.035
-0.331
-0.176
0.016
0.12 )

-0.019
-2.399
-0.016
0.231

-0.036

19-Apr-90 09:12:09

RSD

59.96
-916.63

-50.24
-35 .37

28.39
-797.45

2.92
6376.32

0.70
-35. 66
-12.21
34.G9

-37.31
-27.58

14.36
-50.94
150.01
-47.62

7.20
4.16

-9.03
-74.48
-21.86
-60.28

12.79
-24.44
-30.50
-26.70

16.43
-28.50
76.28

-40.42
G.50

-47.06
-21.52
-43.95
107.80

2.06
-:45.1 1
-29 .80
-21.91

1.22
-34.15
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ICP Data Report - Sample F1085 - (File 7)

S amp I e
Sample
S a npl e
Sample
Progra

name
code
code
code

mine

NAME

~1
3

F1085
SAMPLE
100-10
000013
SST

MV INT CONCEN DILCO

4.10
0.39
1.12
4.18
0.74
5.40
4.98
2.39
1.52
5.59
1.70
0.27
3.08
4.31
9.83
0.37
0.28
4.15
0.88
8.02
4.11
1.76
5.72
3.64
2.14
3.47
5.35
1.83
4.10

15.84
13.44
5.07
0.83
3.86
4.57
1.12
1.30
3.70
1.42
5.45
4.55
7.71
4.86

5.41 B
0.172
0.018
0.009
0.001
1.467
0.025
0.001
0.053
0.232
0.064
0.045
0.017
0.003
1.338
0.024
0.234
0.009
0.021
0.540

(-0.034
0.009

--0.292
0.021
0.719
0.186
0.236
0.123
0.494
0.015
7.173
0.053
0.100
0.025
0.337
0.200
0.021
0.008
0.035
1.924
0.016
0.173
0.032

547.2
17.37

1.B5
0.86
0.13

150.1
2.56
0.07
5.32

23.46
6. 45
4.52
1.70
0.32

135.1
2.47

23.66
0.94
2.07
54.49

(-3.45
0.87

-29.5
2.10

72.62
18.82
23.80
12.44
49.85
1.52

724.4
5.37

10.05
2.56

33.*99'
20.17

2.14
0.85
3.49

194.3
1.65

17.46
3.27

19-Apr-90 09:17:05

R RSD

S0.81
a 2G. 19
8 22.90
9 19.07
4 6.25
5! 0.66
1 3.21
2 49.13
1-' 1.22
9 27.20
9/ 5.10
7 19.24
6 17.32
4 42.80
3! 0.89
4 18.23
3 20.99
9 34.77
I 1 .02
4/ 1.44
6 -7.45
8 11.15
0 -43.58
5 5.99
0, 2.26
2 42.10
4 30.12
4 2.49
1 6.26
5 30.69
3, 0.45
6Y 0.58
0 22.51
1 59.21
0 23.79
9! 21.98
1 2C.56
0 22.27
6 22.013
4 20.58
7 20.90
5, 0.60
B 26.87

Dilution factor : 101.000
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ICP Data Report - Sample F1085 - (File 8)

Sample name
Sample code
Sample code
Sample code
Proramme

NAME H

Al
Sb
As
ba
Be
Bi
B
Cd
Ca
Cc
Cr
Co
Cu

Er
La
P.
Li
Mgq
Mn
H9
Ho
Nd
Ni
P
x
Sm
se
Si
A3
Na 4
Sr
6
la
TI
Th
Sn
Ti
w
U
V
Zn
Zr

Dilution fa:

1
2
3

FIO85
SAMPLE
500-10
000013
SST

V INT CONCEN DILCO

11.60
0.39
1.15
4.37
0.74

10.44
5.01
2.42
4.15
5.57
2.94
0.28
3.16
4.30

40.70
0.37
0.29
4.12
1.83

35.10
4.19
1.80
5.69
3.97
4.85
3.45
5.32
1.92
5.65
5. 5

42.19
9.71
1.07
3 .88
4.59
1.12
1.33
3.74
1.45
5.59
4.54
5.14
4.94

to :

24. 956
0.260
0.039
0.022
0.001
6.584
0.027
0.003
0.107
0.193
0.438
0.059
0.033
0.003
6.404
0.040
0.511
0.006
0. 066
2.555

(-0.029
0.016

-0.342
0.065
2.984
0.092
0.163
0.308
1.533
0.016

33.545
0.243
0.402
0.035
0.371
0.163
0.031
0.013
0.057
3.938
0.015
0.105
0.061

21.0000

524.0
5.47
0.81
0.46
0.03

138.2
0.57
0.06
3.92
4.05
9 19
1 *22
0.70
0.05

134.4
0.83
10.73
0.12
1.38

?53. 65'
(-0.60
0.33

-7.18
1. 35

62. 67
1.92
3.41
6.46

32.19
0.33

704.4
5.11
8.431
0.73
7.79
3.42
0.64
0.26
1.19

82. 69
0.32
2.21
1.27

19-Apr-90 09:21:46

B RSD

7 0.56
0, 16.34
31 9.06
7/ 12.31
W 4.81
7 0.67
4.! 6.67
0/ 20.70
5 0.36
5, 5B.07

3 1. 38
.380

0d 13.37
8 65.99
8 0.23
91 24.35
5 9.62
4 69.90
6 0.29
6 0.20
1 -9.82
S, 13.38
6/ -44.51
6/ 11.66
0 2.21
2 144.38

77.57
S13.53

3 3.75
1Y 51.32
4 0.20
0 0.21
/ 1.10

h/ 17.69
7- 35.95
3 66.05
4J 24.10
C/ 30.23
M 6.08
21 18.67
.9 42.05
4 0.59
8, 17.58
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ICP Data Report - Spike of Sample F1085 - (File 11)

Sample name
Sample code
Sample code
Sample code
Programme

NAME M

A I
S .
As
Ba
Be
Di
B
Cd
Ca
Co
Cr
Cc)
Cu
Eu
Fe
La
Pb
L1i
H3
Mr,
Hg
Mo
Nd
Ni
P
K
Sm
S e
Si
Aqj

Na
Sr
SGI.

7.1

Th
Sn

Zn
Zr

1
2

3

E1087
SPIKE
100-10
000013
SST

v INT CONCEN DILCO

3.95
0.39
1.10
s.53
0.71
5.50
6.47
3.80
4.44
5.32
2.49
0.28
3.43
4.12

14.85
0.38
0.27
4.63

86.51
8.34
4.26
2.22
5.52
4.23
2.66
3.36
5.10
1.81
3.99

16.55
14.68
7.26
1.29
3.78
4.36
1.07
1.58
4.43
1.35
3.19
4.34

10.14
4.82

5.021
0.133

-0. Oa6.
0. 107
0.000
1.592
0.140
0.089
0.202

-0.297
0.302
0.082
0.092

-0 .006
2.162
0.071
0.170
0.092
4. 120
0.563

(-0.024
0.08 9

(-0.661
0 .09a3
1.156

-0.337
-0.361
0.071
0.418
0.048
8.304
0.143
0.673

-0,007
-0.183
-0.189
0.139
0.093

-0.020
-1.741
-0.009
0.252
0.018

507.0
13.40
-.0.59
10.83
0.02

160.7
14.09
8.99

20.39
-30.0
30.54
8.30
9.26

-0.5G
218.3
7. 16
17.21
9.24

416.0
56.88

(-2.46
8.93

(-66.7
9.90

116.7
-34.0
-36.4

7.16
42.18

4.88
83B. 6
14.46
67.97
-0.700
-18.49
-19.12
14.047
9.345

-2.055
-175.8
-0.926
25.479
1.827

19-Apr-90 09:33:58

R RSD

9 0.42
2 29.40
2 -151.41
1 1.87
0 152.03
9 3.06
9 0.83
7 1.16
9 1.38
1 -40.41
4 0.76
0 9.46
4 5.83
G -43.79
5 1.12
1 15.75
0 14.43
4 4.74
9 1.10
3 1.21
1 -12.56
3 1.90
5 -21.22
7 5,58
I 3.69
1 -45.88
7 -40.03
9 163.81
9 4.24
9 04.71
7 0.63
4 0.43
G 0.29

-235.49
-62.27
-43.37

4.75
3.03

-73.65
-51.50
-39.04

0.53
70.96

Dilution factor : 101.000

Sample name
Sample code
Sample code
Sample code
Programme

HAME M

Al

1
2

3

F 108
SPIKE
500-10
000013
SST

V INT CONCEN

10.68 22.571

19-Apr-90 09:38:10

0ILCOR

47q- 

RSD

0.53
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ICP Data Report - Spike of F1085 - (File 12)

Sample name
Sample code
Sample code
Sample code
Programme

NAME M

Al
S.
As
Da
Pe
Bi'1.

Cd
Ca
Ce
Cr
Cc)
Cu
Eu
Fe
La
Pb
L.1
Mn
Hg
Ho
Nd
Ni
P
K
Smn
Se
Si
A 2
Na
Sr
S
Ta
TI
Th

ti

U

Zn 2
Zr

I.
2
3

Flo87
SPIKE
500-10
000013
SST

V INT CONCEN DILCO

10.68
0.42
1.16

10.96
0.74

12.24
11.02
10.01
14.39
5.51
4.55
0.39
5.38
4.28

63.36
0.48
0.31
8.26

38.20
37.58
4.44
4.4G
5.88
7.65
8.02
3.52
5.27
1.99
5.18

21.33
S. 60

21.16
1.23
4.21
4.57
1.11
2.49
7.70
1.44
5.51
4.54
2.10
5.60

22.571
0.678
0.049
0.503
0.001
8.390
0.488
0.477
0.710
0.073
0.922
0.468
0.515
0.002

10.122
0.469
0.994
0.507
1.807
2.740

-0.013
0.470
0.022
0.541
5.630
0.449
0.029
0.446
1.219
0.272

39.416
0.713
0.604
0.168
0.348
0.105
0.522
0.471
0.048
2.903
0.015
0.643
0.284

473.9
14.24

1.02
10.56
0.02

176.3
10.25
10.02
14.91

1.54
19.37
9.83

10.82
0.04

212.5
9.85

20.87
10. 65
37.95
57.54
-0.26
9.07
0.46

11.35
11B.2
9.40
0.61
9.36

25.60
5.70

827.7
14.9G
12.68
3.52
7.29
2.20

10. 96
9.89
0.99

60.95
0.31

13.50
5.97

39-Apr-90 09:38:10

R RSD

9 0.53
2 4.35
1 14.G1
5 0.24
8 8.84
6 0.47
4 1.00
6 0.88
4 0.51
0 73.99
0 0.03
1 5.31
4 0.23
0 45.94
C, 0.37
4 1.26
3 0.00

0.10
0 0.3]
3 0.62
5 -7.65
1 1.15
8 646.39
a 0.70
2 1.18
G 8.78
7 172.07
5 1.19
4 0. CI.
- 16.77
4 0.16
9 0.35
8 1.71
9 0.14
9 14.95
a 41.76
7 0.69
7 0.22
9 11.10
7 11.26
9 23.24
3 0.69
0 1.20

Dilution factor : 21.0000
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ICP Data Report - Acid Digested Standard 82C11A - (File 13)

Sample name : FlOUB
Sample code I : DIGEST
Sample code 2 : DIRECT
Sample code 3 : 000013
Programme : SST 19-Apr-90 09:43:08

NAME MV INT CONCEN RSD

Al S.88 10.063 1.45
Sb 0.39 0.246 18.33
As 1.42 0.262 2.83
Ba 130.62 9.228 1.74
Be 0.79 0.004 4.42
Bi 4.21 0.280 13.02
B 5.31 0.050 11.73
Cd 2.52 0.009 21.14
Ca 5.75 0.269 1.89
CL 9.99 8.860 0.56
Cr 29.93 8.555 1.03
Co 2.56 8.600 3.63
Cu 3.10 0.019 29.28
Eu 4.70 0.021 4.16
Fe 59.21 9.441 1.52
La 0.38 0.083 9.76
Pb 0.28 0.341 18.04
Li 81.25 9.339 2.39
Hg 2.33 0.090 1.03
M1n 125.29 9.270 1.65
Hq 4.47 -0.010 -47.00
Mc 1.89 0.031 8.95
Nd 10.04 7.736 4.51
Ni 75.07 9.268 1.53
P 1.49 0.176 8.13
K 3.38 -0.263 -50.60
SnI 5.22 -0.067 -135.85
Se 3.23 2.921 2.60
Si 4.33 0.645 4.64
Aq 16.78 0.059 8.32
Na 6.25 0.577 9.74
Sr 3.96 0.008 11.46
S 0.92 0.207 6.34
Ta 21.42 7.325 0.93
TI 4.59 0.304 38.16
In 1.14 0.352 21.51
Sn 23.32 9.354 1.21
Ti 83.30 9.226 1.68
u 2.31 0.739 3.69
U 5.66 5.010 11.19
V 4.42 0.000
Zn 4.55 0.070 2.50
Zr 32.26 9.328 1.63
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ICP Data Report - Acid Blank - (File 14)

Sample name
Programme

NAME

SHN113
: SET

V INT CONCEN

1.96
0.37
1.07
3. 
0.69
3.79
4.67
2.2G
0.47
5.123
1.29
0.26
2.88
4.04
1.61
0.35
0.27
4.08
0.45
0.75
4.19
I.63
5.42
3.33
1.29
3.29
5.02
1.71
3.26
4.89
5.38
3.64
0.72
3.62
4.19
1.05
1.21
3.47
1.31
5.07
4.21
2.33
4.61

-0.169
-0.044
-0.029
-0.015
-0.000
-0.139
0.001

-0.007
-0.001
-0.467

(-0.060
-0.020
-0.027
-0.009
-0.010
-0.030
0.071
0.001

-0.000
-0.002

(-0.029
-0.012

(-0.847
-0.019
0.012

-0.696
-0.546
-0.129
-0.078
-0.029
-0.227
-0.005
-0.038
-0.074

(-0.628
-0.334
-0.021
-0.018
-0.051
-3.387
-0.025
-0.003
-0.053

19-Apr-90 09:49:24

RSD

-66.67
-17.39

-9.37
-43.59
-34.05
332.54
-9.03

-13.58
-12.83
-7.45

-56.25
-9.OZI

-10.82
-3.63

-32.83
45.83

551.09
-29.04
--35.38
-- 10.54
-5.72
-9.40

-24.70
168.99
-9.86

-12.21
-19.31
-8.60

-14.95
-11 . 66
-12.98
-33.19
-10.21
--10.05
-16.76
-39.90
-12.54
-12.88
-10.46
-0.48
-6.18
-9.39
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ICP Data Report - LMCS Check Standard 78C11J - (File 15)

Sample name
Sample code I
Sample code 2
Programme

NAME

Al
Sb
As

Ca

Be
Di

Cd i
Ca
Ce
Cr
CO
Cu
E u
Fe
La
Pb
Li
M3
fln
Hg
Mo
Nd
Ni

Sm
Se
Si
A g
Na
S r
S
Ta
Ti
Th
Sn
'Ti
w
U
V
2n
Zr

78C113
SST1
11 IRECT
8ST

MV INT CONCEN

2.00
1.09
1.16

146.91
0.71
3.84

137.29
162.34
209.66

10.14
33.25
2.87
1 .35
4.54

64.73
0.37
0.27

91.73
219.35
138.86

4.09
1.73

10.76
81.91

1.34
8.51
4.93
3.42
3.27

14.68
33.43

261.95
0.93
3.65
4.31
1.07

120. 18
3.43
1.55
5.30
4.20

311.25
4.60

-0.068
10.591
0.044

10.416
0.000

-0.088
10.173
10.012
10.689
9.175
9.551
9.727

.10.517
0.014

10.346
0.036
0.078

10.608
10.479
10.281

(-0.035
0.004
9.07G

10.154
0.051

24.914
(-0.775

3.316
-0.067

(-0.039
25.503
10.500
0.217

-0.062
-0.328
-0.189
50.427

(-0.023
0.13G

-0.080
-0.026
10.091
-0.057

19-Apr-90 09:52:37

RSD

-15.38
1.18

12.97
0.94

-123.72
-28.18

0.55
0.92
0.B6
1.22
1.09
0.57
0.88
7.31
0.71.

30.93
0.00
0.70
0.97
0.91

-11.09
36.37
3.51
0.63

34.41
1.12

-4.39
2.26

-9.81
-6.98

0.87
0.96
4.G5

-5.75
-16.88
-23.69

0.94
-5.57
8.71

-351.61
-17.47

0.84
-6.57
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ICP Data Report - LMCS Check Standard 82B38F - (File

Sample name
Sample code
Sample code
Programme

NAME M

1
2

82B382
SST2
DIRECT
SST

V INT CONCEN

3.63
0.41
2.96
4.20
0.72

57.6 S
5.47
2.42
0.73
5.63
1.63
0.27
4.03

220.96
1.97

12.55
2.77
4.28
0.59
0.91
4.89
1.79
6.00
3.65
1.62
3.33
9.43
1.B8
4.16

246.50
5.53
3.89
0.86
4.16

. 65
7.85
1.42
4.05
1.39
9.10
6.20
2.64
5.07

4.198
0.50G
1.528
0.010
0.001

54.288
0.063
0.003
0.012
0.314
0.044
0.024
0.224
9.892
0.048

47.153
53.426

0.025
0.006
0.010
0.017
0.014
0.235
0.022
0.286

-0.487
9.936
0.226
0.531

10.797
-0.091
0.005
0.134
0.147
5.646

53.294
0.070
0.049
0.009

53.477
0.220
0.007
0.105

19-Apr-90 09:57:20

RSD

1.58
1.68
0.96

17.94
34.69

0.05
4.91

40.50
0.64

13.05
11.62
9.12
1.5G
0.09
5. O6
0.49
0.77

17.91
0.89
2.66

14.65
15.81
35. 15
14.24
5.77

-21.53
0.75
5.77
3.11
0.49

-31.98
13.79
10.36
3.21
1 .78
0.50
6.62
6.51

92.71
1.11
3.16
7.86
a.25

16)
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ICP Data Report - LMCS Check Standard 77C11I - (File 17)

Sample name
Sample code 1
Sample code 2
Pr ogram ate

NAME

77C1 I
SST3
II RE CT

EST

MV INT CONCEN

21.27
0.47

71.23
4.34

238.03
4.97
5.56
2.62
0.74
5.53
1.50
0.30
3.30
4.33
1.97
0.37
0.29
4.23
0.52
1.04

395.71
286.55

5.81
7.35

70.59
3.45
5.39

27.91
70.49
22.48
5.97
3.92

42.06
119.75
25.27

1.24
1.74

439.15
27.78
6.29

84.95
3.5f

152.09

50.184
1 . 322

57.765
0.020
9. 830
1.052
0.070
0.015
0.013
0.221
0.004
0.153
0.064
0.004
0.049
0.030
0.454
0.019
0.003
0.019

25.560
48.572
-0.108
0.501

)57.863
0.082
0.318

52.507
45.198
0.326
0.220
0.006

)53.038
48.190
52.995

1.117
0.205

50.431
20.931
13. 916
9.932
0.037

49.976

19-Apr-90 10:01:41

RSD

0. 81
7.83
0.68

13.08
0.55
3.17
0.75

10.58
0.23

45.03
99.35
3.73
B. 80

37.48
13.03
45.81
9.76
2.23
4.16
4. 6 9
0.10
0.80

--91.66
0.75
1.02

1 9.01
32.27

0.60
0.49
0.77

21.74
18.45

0 . 68
0.68
1.13
6.33
5.94
0.96
0.60
4.64
0. fl 4
0.71
0.95
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ICP Data Report (File 18)

Sample name
Sample code
Sample code
Sample code
Pr ogramme

NAME M

Al
Sb
As

Be

B2
Cd
Ca
Ce
Cr
Co
Cu
Eu
Fe
La
Pb
Li
Mg
Mn
H99
Mo
Nd
Ni

Sm
Se
Si
A9
Na
Sr
S
la
TI
Th
Sn
Ti

UU
V
Zn
Zr

1
2
3

FB99
SAMPLE
100-10
000005
SST

V INT CONCEN DILCO

3.13
0.39
1.32
4.03
0.73
4.86
5.29
2.35
2.65
5.43
1.45
0.27
3.00
4.19
4.33
0.36
0.27
4.07
4.80
2.49
5.54
1.73
5.57
4.91
1.98
36.76
5.21
1.80
4.52

15.44
9.59
4.16
0.80
3.79
4.3B8
1.09
1.27
3.61
1.39
5.27
4.37
7.91
4.76

2.873
0.133
0.012

-0.002
0.001
0.939
0.049

-0.002
0.110

-0.093
-0.012
0.020

-0.001
-0.002
0.437
0.014
0.370

-0.000
0.208
0.128
0.059
0.005

(-0.558
0.185
0.582

)163.43
-0.099

0.048
0.774

-0.004
3.634
0.016
0.062

-0.005
-0.132
-0.034
0.007

-0.002
0.008

-0.517
-0.005
0.180

-0.002

290.1
13.40
1.22

*-0.22
0.10

94.87
4.99

-0.15
11.15
-8.39
-1.16
2.01

-0.13
-0.21
44.12
1.43

17.21
-0. 00
20.98
12.89
5.98
0.45

(-56.3
18.69
58.79
1650

-10.0
4.86

78.16
-0.36
367.0
1.62
6. 23

-0.50
-13.3
-3.45
0.72

-0.17
0.80

-52.2
-0.51
18.13
-0.16

19-Apr-90 10:07:19

R RSD

9 3.71
2 50.92
0 144.32
1 -161.94
5 46.1:3
I 8.78
1 46.95
6 -180.44
7 2.01
6 -154.57
4 -35.42
2 65.85
2 -708.40
4 -113.58
4 2.85
2 41.66
0 26.02
0 AAAAAAA
6 2.17
7 2.49
7 155.68
9 107.19
8 -26.71
8 6.00
3 7.24
G 1.84
2 -156.59
9 140.50
6 56.92
0 -277.35
7 2.76
2 10.97
4 32.55
4 -503.91
6 -101.47
1 -300.31
8 87.32
9 -316.72
1 218.25
7 -185.46
9 -117.87
3 2.58
0 -1057.0

Dilution factor : 101.000
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ICP Data Report (File 19)

Smple name
Sample code 1
Sample code 2
Sample code 3
Pr ogram~me

NAME

F699
SAMPLE
500-10
000005
SST

flV INT CONCEN DILCO

6.76
0.38
1.10
4.01
0.70
7.93
4.78
2.29
7.54
5.32
1.72
0.27
2.95
4.11

13.08
0.36
0.27
3.97
3.15
8.03
4.33
1.69
5.53
9.613
4.00

152.62
5.10
1.77
4.94

15.11
22.97
5.45
0.88
3.70
4.36
1.08
1.25
3.54
1.37
5.20
4.34
3.53
4.73

12.341
0.039

-0.003
-0.004
-0.000

4.048
0.010

-0.005
0.360

-0.306
0.070
0.016

-0.012
-0.006

1.871
-0.015

0.057
-0. 013
0.129
0.540

(-0.020
-0.003

(-0.645
0.B02
2.269

)731.62
-0.359
0.007
1.055

-0.019
15.913
0.069
0.161

-0.042
-0.181,
-0.171
-0.002
-0.010
-0.003
-1.567
-0 . 009

0.036
-0.011

259.1
0.02

-0.06
-0.08
-0.00
84.99
0.20

-0.11
7.56

-6.41
1.48
0.34

-0.24
-0.11
39.29
-0.32

1.19
-0.26

2.71
11.34

C-0.41
-0.05

(-13.5
16.85
47.64

1536
-7.53
0.15

22.15
-0.39
334.1

1.45
3.37

-0.87
-3.79
-3.58
-0.04
-0.20
-0.05
-32.9
-0.19

0.76
-0.22

19-Apr-90 10:16:25

R RED

6 1.21
6 57.28
9 -38.19
0 -96.44
0 -1053.6
9 1.06
9 23.20
5 -32.39
6 1.43
9 -40.18
0 1.86
0 93.26
4 -54.00
9 -41.94
2 1.45
5 -25.00
3 112.50
9 -43.30
2 1.29
1 1.14
2 -12.91
5 -224.31
4 -18.86
8 0.65
1 2.47
4 1.22
2 -41.41
5 513.37
4 1.67
9 -42.37
8 1.14
1 2.03
7 8.83
3 -57.93
2 -71.63
8 -53.23
2 -583.28
3 -44.27
5 -863.78
0 -55.4f
0 -72.16
1 1.94
8 -129.39

Dilution factor : 21.0000
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ICP Data Report (File 20)

Sample
Sample
Sample
S a nip Ipe
Prograu

NAME

Al
Sb
As
Ba
Be
B iPt

C 0
C a
Ce
Cr
Co
Cu
Eu
Fe
La
Pb
Li
$9
Mn
Hg
No
Nd
Ni

Sa
So
Si
A')
Na
Sr
S
Ta
T1
Th t
Sr,
Ti

0
V
Zn
Zr

name
code I.
code 2
code 3
me

r900
DUPSAM
100-10
000005
SST

MV INT CONCEN DILCO

3.03
0.39
1.12
4.08
0.73
4.92
4.90
2.36
J.72
5.50
1.45
0.28
3.03
4.25
4.16,
0.37
0.27
4.09
3.70
2.30
4.40
1.73
5.66
4.79
1.97

35.60
5.29
1.81
3.91

15.65
9.29
4.17
0.81
3.83
4.49
1.11
1.28
3.65
1.39
5.34
4.49
5.67
4.80

2.619
0.147
0.014
0.001
0.001
0.998
0.019

-0.001
0.063
0.057

-0.012
0.055
0.005
0.001
0.409
0.021
0.121
0.002
0.159
0.113

-0.015
0.004

-0.398
0.170
0.580

)157.76
0.079
0.074
0.290
0.006
3.361
0.016
0.074
0.010
0.153
0.097
0.010
0.003
0.012
0.395
0.009
0.106
0.013

264.4
14. 89

1.41
0.13
0.09

100.8
1.92

-0.11
6.35
5.75

-1.16
5.53
0.46
0.05

41. 27
2.08

12.19
0.22

16.08
11.45
-1.52

0.41
-40.1
17.13
58. 62

1593
8.01
7.43

30.06
0.62

339.4
1.64
7.46
1.00

15.41
9.62
1.05
0.30
1.25

39.91
0.95

10. 73
1.27

19-Apr-90 10:22:33

R RSD

7 0.55
1 45.83
4 91.95
7 104.57
2 20.83
2 1.24
6 12.33
1 -45.77
4 0.6:
2 105.74
4 -22.19
3 6.82
9 70.21
8 158.16
4 1.77
3 47.19
0 17.65
0 117.06
7 0.64
0 0.79
3 -22.05
9 27.97
9 -33.58
4 1.63
4 2.46
4 0.50
5 74.06
9 40.94
0 2.15
3 57.31
9 0.45
0 3.41
3 9.02
8 133.94
1 30.38
4 48.65
6 65.54
0 76.38
4 102.72
4 97.83
5 9.44
0 0.49
9 49.70

Dilution factor : 101.000
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ICP Data Report (File 21)

Sampie1
S Amp Ite
Sam pIe
Sam pIe
Pro3ra

name
code
code
code

mme

NAME

1
2
3

F900
PUPSAM
500-10
000005
SST

MV INT CONCEN DILCO

6.58
0.39
1.12
4.09
0.72
8.42
4.81
2.35
4.40
5.45
1.74
0.27
3.02
4.21

12.94
0.36
0.2B
4.05

.2.30
7.78
4.37
1.73
5.57
9.35
3.98

155.23
5.23
1.62
4.95

15.48
22.57

5.46
0.92
3.80
4.41
1.10
1.29
3.64
1.40
5.31
4.38
3.65
4.80

11.88
0.147
0.011
0.002
0.000
4.535
0.013

-0.002
0.200

-0.039
0.076
0.045
0.004

-0.001
1.849
0.018
0.206

-0.003
0.089
0.521

4-0.017
0.005

(-0.567
0.761
2.2S2

)744.42
-0.065
0.100
1.063

-0.002
15.548
0.069
0.210

-0.001
-0.071
-0.005
0.017
0.001
0.015
0.047

-0.005
0.040
0.013

249.6
3.09
0.23
0.04
0.01

95.22
0.26

-0.04
4.20

-0.81
1.59
0.94
0.08

-0.02
38.82

0.37
4.32

-0.05
1.85

10.94
(-0.35

0.10
(-11.9
15.97
47.30

-1. 36
2.26

22.32
-0.03
326.5
1.45
4.40

-0.02
-1.49
-0.11

0.34
0.02
0.31
0.98

-0.09
0.84
0.26

19-Apr-90 10:26:53

R RSE'

5 0.59
6 30.00
1 131.2?
6 194.32
0 86.60
6 1.00
3 70.62
2 -91.36
0 1.26
1 -394.11
6 6.43
1 33.68
4 249.02
5 -270.84
8 0.75
9 86.60
4 10.35
7 -271.08
9 0.62
3 0.71
4 -30.56
3 96.36
2 -25.17
4 0.31
2 1.70
3 0.87
7 -294.60
4 35.81
3 2.1M5
2 -836.69
0 0.72
2 1.58
9 6.76
3 -2365.1
5 -240.54
0 -2400.5
7 52.69
3 474.70
6 166.63
8 2345.33
8 -174.82
9 2.55
4 157.53

Dilution factor : 21.0000
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Data Report - Acid Blank - (File 22)

Sample name : INU3
Programme SST

NAME M INT CONCEN

1.94
0.37
1.06
3.81
0.69
3.73
4.58
2.22
0.48
5.15
1.28
0.26
2.84
3.98
1.59
0.35
0.27
3.95
0.44
0.75
4.40
1.62
5.31
3.27
1.28
3.28
4.95
1.70
3.21

14.62
5.30
3.59
0.73
3.59
4.13
1.04
1.20
3.42
1.31
4.99
4.16
2.31
4.56

-0.232
-0.113
-0.034

(-0.019
-0.001

(-0.203
-0.005

(-0.010
-0.001

(-0.622
(-0.063

-0.016
(-0.036
(-0.012
(-0.014
.- 0.035
-0.014

(-0.027
-0.001
-0.002
-0.015
-0.014

(-1.045
(-0.026

0.002
-0.744

(-0.728
-0.148
-0.111

(-0.042
(-0.300
-0.007
-0.037

(-0.089
(-0.770
(-0.442
-0.022

(-0.023
-0.052

(-4.51G
(-0.031
-0.004
-0.069

19-Apr-90

RSD

-7.87
-52.71

-3.67
-5.82

-26.96
-12.90
-65.95
-7.10
-8.33
-6.75
--3.86

-23.00
-7. E6
-5.47
-4.45

-29.40
173.20
-9.23
-6.52

-13.28
-13.52
-B.71
-4.19
-8.51

209.77..-.-
-12 .23
-6.26

-13 .04
-6.6u
-6.40
-7.25
-5.68

-32.52
-5.63
-3.81
-2.73

-21.73
-6.47

-10.09
-6.44
-9.86

-10.83
-7.46

ICP

10:31:48
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ICP Data Report - Acid Blank - (File 23)

Sample name . HN03
Prorame : ONt

N/.ME MV I Z CONCEN

Al
Sb
As
Ba
* e

* El

Cd
Ca
Ce
Cr
Cc
Cu
Eu
Fe
La
Pb
Li
M9
Mr..

119No
Nd
Ni
P
R
Sm
So
Si
A-9
Na
SI.
5
T .
Ti
Th
Sn
Ti
w1
U
V
Zn
Zr

1.92
0.37
1.05
3.78
0.68
3.71
4.52
2.20
0.47
5.12
1.26
0.26
2.82
3.95
1.57
0.35
0.26
3.82
0.44
0.74
4.46
1.60
5.32
3.27
1.26
3.24
4.92
1.68
3.18

14.53
5.26
3.57
0.72
3.57
4.12
1.03
1.20
3.40
1.30
4.96
4.15
2.29
4.54

C-0.278
-0.128
-0.044

(-0.021
-0.001

(-0.225
-0.009

(-0.011
-0.001

(-0.688
(-0.068
-0.001

(-0.040
(-0.013
(-0.017
-0.050
-0.128

(-0.031
-0.001

(-0.003
-0.011

(-0.017
(-1.030
(-0.026
-0.013

(-0.937
(-0.804
(-0.188
(-0.127
(-0.046
(-0.337
(-0.008
(-0.048
(-0.095
(-0.813
(-0.492
-0.025

(-0.026
(-0.063
(-4.982
(-0.033
(-0.004
-0.075

19-Apr-90 10:35:25

RSD

-11.1v
-35.25

-8. 8 1
-11.59
-20.00
-20.53
-66.96
-1.19

-12.74
-13.18

-5.56
-300.01
-10.19
-9.75

--38.84
-13.32

-9.62
-10.12
-15.26
-21.26

-108.21
-20.41

-7.12
-6.40

-178.13
-10.43
-11.85
-10.69
-11. 19
-11.30
-15.02
-14.01
-37.62
-. 6.69
-15.82
-15.42
-14.32
-11 .09
-8.04

-12.47
-17.17
-23.36
-12.22
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ICP Data Report - Acid Blank - (File 32)

Sample name
Programme

NAME

: HNO3
: EST

V INT CONCEN

1.93
0.37
1.05
3.80
0.68
3.71
4.46
2.21
0.47
5.14
1.26
0.26
2.83
3.97
1.60
0.35
0.27
3.83
0.44
0.74
4.58
1.62
5.30
3.24
1.29
3.23
4.94
1.70
3.18

14.57
5.28
3.58
0.72
3.57
4.12
1.04
1.19
3.41
1.30
4.97
4.14
2.29
4.55

-0.253
-0.074
-0.044

(-0.019
-0.001

(-0.224
-0.014

(-0.010
-0.001

(-0.647
(-0.068
-0.017

(-0.038
(-0.012
-0.012
-0.036
*-0 .000

(-0.029
-0.001
-0.003
-0.003

(-0.015
(-1.071
(-0.030

0.008
(-1.002
(-0.744
-0.145

(-0.129
(-0.044
(-0.316
-0.008
-0.042

(-0.095
(-0.799
(-0.463
(-0.028
(-0.025
(-0.061
(-4.780
(-0.034
(-0.004
-0.072

19-Apr-90 11:13:28

RS D

-16.20
-40.00
-20.44
-B.95

-26.15
-28.45
-35.03

-5.79
-11.27

-8.84
-4.38

-44.61
-12.61
-6.86

-17.73
-26.96

AAAAAAA
-12.16
-10.60

-5.14
-101.25

-8.76
-s.15

-10.24
296.65

-2.99
-8.34
-5.23
-9.79
-6.64
-9.66
-8.69

-33.52
-8.10
-7.55
-9.02

-33.34
-7.21

-11.20
-8.74
-4.68

-21.36
-1.0.511
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TCP Data Report LMCS Check Standard 78C11J - (File 33)

Sample nime ± 78C113
Sample code 1 : SSTI
Sample code 3 DIRECT
Pro9ramme SST 19-Apr-90 11:17:13

NAME MV INT CONCEN RSD

Al 1.97 -0.137 -15.35
Sb 1.07 10.257 0.3G
As 1.14 0.034 24.35
On 144.69 10.253 0.70
Be 0.69 -0.000 -34.64
Bi 3.79 -0.141 -3.68
B 134.29 9.943 0.65
Cd 158.51 9.772 0.97
Ca 206.02 10.503 0.57
Ce 9.98 8.857 0.92
Cr 32.51 9.330 0.99
Co 2.76 9.322 0.25
Cu 50.52 10.336 0.70
Eu 4.47 0.011 8.04
Fe 63.53 10.150 0.88
La 0.37 0.024 18.23
?b 0.27 0,014 396.08
Li 99.69 10.361 0.52
M3 214.46 10.245 0.70
Kn 135.96 10.065 0.84
Hg 4.24 (-0.026 -7.84
No 1.70 -0.001 -109.08

C0 Nd 10.59 8.752 1.94
Ni 79.98 9.905 0.96
p 1.34 0.053 32.82
1 8.39 24.306 0.90
Sm 4.86 (-0.947 -4.23
Se 3.34 3.158 0.80
Si 3.21 -0.112 -8-22
A9  14.44 (-0.050 -5.18
Na 32.89 25.012 0.87
Br 257.58 10.401 0.66
S 0.91 0.196 15.52
Ta 3.58 (-0.092 -13.15
TI 4.24 -0.496 -15.01
Th 1.0G -0.300 -10.64
Sn 117.24 49.177 0.77
Ti 3.38 (-0.029 -5.66
w 1.54 0.129 15.81
U 5.21 -1.327 -19.07
V 4.14 (-0.034 -18.04
Zn 304.88 9.882 0.86
Zr 4.55 -0.074 -8.91
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ICP Data Report - LMCS Check Standard 82B38F - (File 34)

Sample name
Sample code 1
Sample code 2
Programme

NAME

Al
Sb
As
Ba

Bi

Be
Cd
Ca
Cc
Cr
Co
Cu
Eu
Ee
La
Pb
Li
Mg
Mn
H9
No
Nd
Ni
P

Sm
SF!
Si
Ag
Na
Sr
S
Ta
7.1
Th
Sn
Ti
'I
U
V
Zn
Zr

Ez2F'38
SST2
DIRECT
EST

MV INT CONCEN

3.58
0.41
2.90
4.15
0.72

56.81
5.34
2.37
0.72
5.56
1.60
0.26
3.98

218.33
1.95

12.40
2.73
4.16
0.58
0.89
5.12
1.75
5.93
3.57
1. 62
3.29
9.31
1.BG
4.09

243.27
5.45
3.85
0.85
4.10
6.61
7.75
1.40
4.00
1.38
8.98
6.18
2. 60
5.02

4.069
0.452
1.477
0.006
0.001

53.426
0.053

-0.000
0.012
0.175
0.034
0.002
0.213

* 9.772
0.046

)46.554
52.410

0.011
0.006
0.009
0.032
0.008
0.110
0.012
0.282

-0.683
9.654
0.176
0.487

10.646
-0. 159
0.003
0.120
0. 125
5.532

52.474
0.061
0.043
0.001

51.750
0.217
0.006
0. 0B8

19-Apr-90 11:21:20

RSD

1.38
4.98
1.89

29.78
5.88
1.49
7.04

-557.56
2.17

4A.32
7.54

149.99
0.R7
1.47
7.95
1.62
1.22

23.99

6.31
5.58

17.90
49.02
43.95
r.00

--16.18
0.99

16.23
3.07
1.11

-19.64
27.75
0.61

10.61
1.17
1.49
1.59
4.73

377.53
1.10
2.11
5.67
8.18
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ICP Data Report - LMCS Check Standard 77C111 - (File 35)

Sample name
Sample code 1
Sample code 2
Programme

NAME

Al
Sb
As
B.
Be
Di

Cd
Ca
Ce
Cr
Co
Cu
Eu
re
La
Pb
Li
N9
Mn
19

Mo
Nd
Ni
P
Y,
Sm
So
Si

Na
Sr
S
Ta
TI
Ih
Sn
Ti
w
u
V
Zn
2r

MV INT

21.36
0.46

71.36
4.21

235.91
4.91
5.46
2.59
0.74
5.50
1.49
0.29
3.26
4.27
1.95
0.36
0.28
4.15
0.51
1 .02

394.44
206.54

5.70
7.35

72.26
3.40
5.31

27.87
70.59
22.41

5.76
3. B7

43.60
119.44
25.32

1.22
1.73

441.46
27.83

6.23
85.53
3.53

152.84

77C11I
SST3
fD IRECT
SST

CONCEN

50.406
1.288

57. EI75
0.016
9.750
0.991
0.062
0.0L3
0.013
0.059
0.000
0.118
0.055
0.001
0.045
0.009
0.284
0.009
0.003
0.018

25. 405
48.570
-0.317
0.502

)59.255
-0. 160
0.135

52.432
45.263
0.322
0.120
0.004

)53.973
48. 062
53. 112

1.004
0.201

50.698
20.969
03.003
10.005
0.036

50.232

19-Apr-90 11:25:06

PSD

0.19
6.31
0.46

20.19
1.00
2.95
I.B2
19.09
1.21

193.40
2621.02

3.16
10.19

153.56
6.19
89.21
4.33

27.52
5.92
6.79
0.91
0.58

-25.13
1.43
1.62

-96.82
106.53

1.18
0.59
0.69
44.89
34.51
1.14
0.84
0.17
6.23
1.41
0.22
0.2G
1.81
0.09
3.64
0.26
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Analytical Batch

Lab Segment Serial No.: F0893

Instrument E60044

Procedure / Rev LA-503-156/C-2

Technologist R.D. Hale

Date 02-08-90

Temperature 23 C

Starting Time 09:00 02-07-90

Ending Time 15:00 02-08-90

Chemist S. A. Catlow

Description Lab. Id.

1 Initial LMCS Check Std F0903

2 Reagent Blank F0946

3 Sample Comp 5 F0899

4 Duplicate Comp 5 F0900

5 Sample Comp 5 F0905

6 Duplicate Comp 5 F0906

7 Sample Comp 6 F0923

8 Duplicate Comp 6 F0924

9 Sample Comp 6 F0929

10 Duplicate Comp 6 Fs30
11 Sample Comp 8 F0947

Customer ID.: 000005

Plutonium Analysis

Fusion Dissolution / Water Dissolution

Description Lab. Id.

12 Duplicate Comp 8 F0948

13 Sample Comp 8 F0953

14 Duplicate Comp 8 F0954

15 Spike Comp 5 F0949
16 Final LMCS Check Std F0950
17

18

19

20

21

22

Primary Book Second Book Third Book Final Volume

Standard Type No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Standard 16B43/100 uL N/A

Spike 10B43-B/50 uL F0947/ 1 mL 16B43/100 uL N/A

Prepared by:
signatnre

D. K. Sato
minted Name

Date: 08-14-90

Verified by: Mov/ C. M. Seldel Date: 08-14-90
ignature PrintedName

Approved by: ,c- 4 7' L. H. Taylor Date: j-/-d
SignaWpte Pdnted Name

0
0'

C
-t

tat

V

F-
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Single Shell Tank Phase
Calibration Record I-A

Analyto: Np-237, Pu 239/240, Am 241/Pu 238 Cm 243/244

Procedure LA-508-051 Revision: A-2
Instrument: Canberra Juptier System Property Number:

Technologist: Varied Payroll Number:

Date: Listed on attachments.

Calibration Standard ID: Book number N/A
Analyte Concentration: N/A
Type of Calibration: N/A

Instrument Reading

Dilution Concentration Units =

1
2

3 See Attacied Calibratior Sheets.
4

5
6
7

10a-

Comments: Detector are aligned not calibration.

Prepared by: - S. A. Cervantes Date: 8-27-90
hutled NDa

Verified by: C. ieDate: R...7-n
.e 

Dae

015' J Ann rn.,cs.~ by' . -'x>~4/. .Z?. 6 'C '-7 0'
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AEA ENERGY CALIBRATION

TECH/ DATE BELL #1 BELL #2 BELL#3 BELL #4 BELL #5 BELL #6 BELL #7 BELL #8
SHIFT

Np-237 VR/D 2/3/90 83 151 151 152 155 156 out 153
Pu 239/240 2/3/90 111 229 229 230 232 233 of 232
Am-241/Pu238 2/3/90 137 301 301 301 303 303 service 303
Cm-243/Cm-244 2/3/90 161 367 368 368 369 369 370

Np-237 AJ/D 2/4/90 83 151 150 152 152 154 out 150
Pu-239/240 2/4/90 110 229 228 230 230 231 of 229
Am-241/Pu-238 2/4/90 136 300 300 300 301 301 service 300
cm-243/Cm-244 2/4/90 160 367 366 367 367 367 368

Np-237 AJ/D 2/5/90 82 149 148 150 153 155 out 151
Pu-239/240 2/5/90 110 228 226 228 231 231 of 230
Am-241/Pu-238 2/5/90 135 229 298 299 301 302 service 301
Cm-243/Cm-244 2/5/90 159 365 365 366 368 367 368

Np-237 VR/D 2/7/90 82 149 149 150 153 154 out 151
Pu-239/240 2/7/90 110 227 227 228 230 231 of 230
Am-241/Pu-238 2/7/90 135 298 299 298 301 301 service 301
Cm-243/Cm-244 2/7/90 159 364 365 365 367 367 368

Np-237 VR/D 2/8/90 81 150 150 152 155 156 out 152
Pu-239/240 2/8/90 109 227 228 230 232 233 of 231
Am-241/Pu-238 2/8/90 135 298 299 300 303 303 service 302
Cm-243/Cm-244 2/8/90 158 365 365 366 369 368 370

Np-237 VR/D 2/9/90 81 149 149 150 152 153 out 151

Pu-239/240 2/9/90 109 227 228 228 230 230 of 230
Am-241/Pu-238 2/9/90 135 299 299 299 301 300 service 301
Cm-243/Cm-244 2/9/90 159 365 366 365 367 366 369

Np-237 AJ/C 2/10/90 82 149 148 151 153 155 out 151
Pu-239/240 2/10/90 110 227 227 229 231 232 of 230
Am-241/Pu-238 2/10/90 136 299 298 300 302 302 service 302

cm-243/Cm-244 2/10/90 160 365 365 366 368 367 369



G E N E R A L A 1. p H A F N E R C Y
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
F903 CEC/COMP/$J3 PU
Filet ID 0D4709.SPC

Counted on? 2/ 9/90 Cp
Detector/Ceometru number*
Count time?

A N A L Y S I S

0? 0
4/ 1

30000. soc

PEAK ANALYSIS

Peak hnCimlht.
ni i.ia] Frina3

5.2 4.0
2145.9 2208,4
280.4 285.9
229.4 64.0

2612,8 2618.0

Pn&ak ent.pr
Initial Final

469,869 469.869
358.677 358.677
302.189 302,109
264.079 264.079
229.058 229.05

FW IM
Initi it Final
20,000 12.660
20.000 10.661
20,000 10.454
12.000 6.706
20.000 10.762

PEAK RESULTS

0> Peak
Iii

o 1
Isotop r

2 Cm244
Cm243

N 3 Pu2P8
Am241

-- 4
5 Pu23$'

Pu240

AEA
Fract,
0.0010
0.4328

0,0630

0,0096
0,4935

Peak Centroid
Exp. Obs. Djfr.

6.322
FWHM
0.06

5.796 5.789 0.007 ,0.05
5.706 5.709 --0.003
5,499 5.513 --0.019 0,09
5.400 5.511 -0.038

5.335 0.03
S.143 5.170 --0,027 0.05
5.144 5.170 --0.026

Count
Rate c'/i

0.09
39.74

5.79

0.80
45.32

Activitu
d/u. uCi/ea
0.47 0.211E--06

198.99 0.r96E-04
0. 123F-03

40.26 0,11iE-04
0. 139E-.04

4.41 0,199E-05
226,93 0.102E-03

0. 102E--03

DETECTOR CAI.IBRATION
Eneriv(MV) - 4.067 + (0.0040)tChannel

Enerilu ranno (MfV)* 4.067 TO 6.525
Efficiency -= 0.1997 CPM/DPM

TOTAL COUNT DATA?

Item
Raw iec.-trum
Smoothed
Comr-noite fit
Reuiduale

Total
45919.0
45918.7
45910.5

8.1

X: Rtucnvery
100.000
99,999
99.982
0.018

Anali:'ed but. .... . . . . ... ..

YR

146

Pvvk
ID

'1
2
3
4
5

Tau
T i it i vi
10.000
101000
10,000

6 * 000
10.000

Final
F .S24
4.945
:.t516
'1.662
5.7P1



SPETCTRUM SD4709 SPC

I:rGEND! RAW " *... MODELED PEAKS =125.,. ETC
mo3- -581
9724 .

C
* . . 4 * 4

* 4~*tt~*~ * * *....,,,, * ~ .5...
C

4~~*~**b * 4**** *..,...* *I~ I* I I S 4~***b*h * I 4.4

C
* I I I I I S 4 4 I I I S I * I I I I S I I I I S I I I S I I * * I I .4

r* a

4

1 03

21
2.

. .. .. . . .. I . . S . . . ... ..... .. .... 2

.............. o............... 2.4

1
1.

S147



RfL. Dita Durn

1

21
31
41
51
61
71

1
93

111
121
131
141
151.
161
171

:183
191
201

0% 211
221
231

. 241
251

OD 261
271
281
291
301.
311
321

341
351
'361
371

CZ' 381
391
401
411
421
131
441
451
461
471
482
491
513

0.
1,
it
0,
l1.

0.

15,

79,

20.

0.

.5,

2.

09,

1,

23.
1.
9.
9.

1

120.
784.

1296.
20.
20.
37.

5,
29.

172.
21,

6.

976.
3.
0.

0.
0,

1.
0.
0,.

a.

1,

0.
0.
0,

'ar AEA
0.
1 1
0.

22.

.0,

1.
1.
1.
0.
1,
0.
3.
0.
O.
1.
4.
1.
10.
9.
7.

0.
136.
890.

1240.
15,
21.
35.

9,
A),

80.
150,

9.
14,.

223.
890.
1351.

0.
0.
a,
0.
1,
0,
0.

1.
1,.
0.
1,
0,
0,

sprect.ruir.
0.

0.

0.

0.
0.
0.
0.
0,

72,

1.
1.
0.

3.
,, ,

fin

:7,

7.
8.
9i.

26.
207,
972,

1035.,
7.

21.
37.
15,
36.
02.

14!].
9.

14.
40.

240.
954.
610.,

0.
O.
0.
0.
0.
1,
1,.
0.

4.,
1,
0.
0.

F9 0-3- '75 T
BPSD4709,SPC

0.
04
1.
0,
0.

R.
.0.

.

1,

R.
0.
4.

10,1:.

4.

a.
,1

12.

13.
1193.

707.
0.

30.
40.

7.
39.

100,.
143.

4.
8,

320.
999.
466,

1,.

0.
0,.
0.
0.

0,
0.
0,
1.

.

,, .

00
0,
0.

11.

0,
1.

nl

1,
1.

4..
99,

1 .
0.
1.

SO 1

1.
0.
St,

0.
0.
5 .

6.
37,

290.
1192.

.559.
12.
27,.
39,
12,
44.
99,

120.
3.

±1.
50.

349.
1084.

302.
0,.

0,
0.
0,.
0,

1,.
0.
0,
2,

1,
0.

0.
1.
0.
1.
6.

0.
0,
0.
1.
0,
0.
7.
5.

M

4, ,

45.

7.
7.
6.
8.

37.
347.

.1345.

07.
27.
41

8.
36.

139,.
106.

2.

in.
49,

4 C,*

176,,
0,.
0.
0,
0.
0.
1,
0,.
0.
0,.

.,

3. .

0.
0,.

0.
5.
1.

0,
0.

10.
9.
13.

1#.M ..

1 ,

el,

1.
.,
2.

75 ,

.

0.

0,.
1.*1,

8.

10.
70

427.
1426.,
263,

.10.
29,
33.
14,
93.

114,

1.

±6.
56.

932,
1220,

75,
0,.
0.
0,.
0.
0,.

1,

1,
3.
1,

0,

1.
1.
0.
1.
7.)

4

17.
t .
1.4
0.
a.

0.

10.
0,

52.

4.
.,

a,

31
9.

12.
47,

535.,
1577.

132.
8.

36,.
28.
14.

139,
46.

6.
10.
87.

592.
1250.

4%.
.1,

a,

-,

0,.
0,.
5,

S., 4

1.
0.

148

0,
0,
1.
0.
1.
4.

.1.
7.
0,
0.
1.
0.
0,

4,

4.

12.

7,
7.

11

653.19.

9.
66.

I 50,.
34.
12.
17.

111,

26.
0.
0.
1,
0.
0.
.1,
0,.
0.
0,.
3, ,

0,.

0,

0.
a.,

0.
1+
00
0,
1.
0.

1.
1.
1.
1.

0,
1.
2.

35,

4,
6.

11.
11.
9,

700,
1426.

54
24.
35.
15,

74.
170,

25.
12.
14.

142.
754,

1191,
11.

1.

0O
0.
1.

0.

0.
1.

0.



) E N Er R A 1. A 1. P H A r N r R 0 Y
Rev, 1.10

DATA RrtDiCTION REPORT

SAMPLE
F946 !EC/COMP/tO

File YD: SD2714.SPC

A N A I. Y S I

Counted on!
DoctoIr/Ceome
Count time?

2/ 9/90 @ 01 0
tru numbor? 2/ 1

30000. Sec

PrAK ANALYSIS

It'
1

C) 2
3
4

6

Pea rs
Initi a]

4.2
194.2

9: . 9
57.9
21.9

4.0

hv$ ttt.
F i na

4.2
1914.0

05.9
57.7
23.3
2,6

Peak
Initi. al

460,114
357.234
299.394
262.057
227,770
172.563

cent.er
Fi 1na)

460.114
357.234
299.394
262.857
227.770
172. 563

initi a
20 . 000
20.000
20.000
20.000
20,000
20.000

rWI I
] ri nal

16. 820
12. 011
14,183
7.005
6.104

59. 890

PEAK RESULTS

Iaotop 

Pu236
Pu238
Am241

5 PuP239
Pu 240

6 Nre237

ArA
F ra r: t..
0.0021
0. 0071
0,0686

010283
0 ,0096

0,0043

Pealt Cent.roid

6 . 275
5,756 5.754
5,499 5.482
5.480 5,482

5.311
5.143 5.146
5,144 5.146
4.701 4.r06

Di ff. FWHM
0.08

0.002 0.06
0.017 0.07

-0

--0

.002

.003

.002

.105

Count
Ra t r

0
7r

2

0.03

a.3 a

r/I.
.08
.1 
.72

13
A

I.12
0,30

0.17

Activitu
d/m ui/ea
0.37 0.166E-06
9.50 0.719E-04
6.00 0.757E-05

0.580E--05
5,00 0.225E-05
1.69 0.759E-06

0.759E--06
0.00 0.395E-06

DETECTOR
Enerfiu(MEV) = 4.075

Enerlsu rnae (MeV)
Erficienw -.

CALIBRATTON
+ (0.0047)*Channel
: 4.075 TO 6.482
0.2250 CP1/DPM

TOTAL COUNT DATA,

Item
Rnw Spectrum
Smoothed
Composite fit
Reu Leduil,

Total
19661,
19661.
19034.

-- 173.

0
0
1
1

% Rwcoveru
100,000
100.000
100,880
-0. 000

Analvza-d bu.
VR

149

9

Tr,
14
10
10
10
10
10

Tau
itio
.000
.000
.000
.000
.000
.000

Peak
ID
1

442

.7

F i n a 1
13,274
5.995
2,399
2.100
2.418
4 . 025



V9 b- (o38(

Rmw Dlat.n funp

51
Al

11
21

131
41
51
161
73

131
191

1.11

123
131
141

161

171
181
191

1-203
211
221
231

C)251

n273
281

tl291
301

311

-341
351

371

391
401
411

4131
441
451
461
471
481
491
511 I..

0,
1.
1,
0.
0,
0.
0.
0.
0.
1.
0.

1,

14.

1,

0.
4.
0,
0.

70.

3. .
14.
10.

10.0

25.
41.,
14,.
14.
'11.
49.

10.
21.

205.
786.
6134.

C.

0,
.0,.
0.
0,.
0.
0,
. ,
0,.
.,

0,
0.
0.

fnr AFA Spectrum?
0,
0.
0,
O.
0,
04
2.
5.
10.

2.

:1,
0.
0.

1.
4 ,
2 .
4.

53.
. .

4,
13,

0.

25.
I,.

10.
27,.
34.
40.

6.

44,

90.

536.
2.

0,.
. ,
0.
0.

0.
0,
0.

3,.

0.
0.
0,

0.
0.
0.
0.
0.
0.
0.
I .
0.
1,
0.

4,

0.

1,

0,
0.
3.
7.
a,

9.
S.

5.,
24.
6,

52.
10,
30
39.
34.

7.
9,

3.7-

257,.
913.
405,.

A,

0.
0.
0,
0.
0.
0.
0,
1,.

0,.
0.

0.

1.
0'

2.

2.

0.21,

0.
0,
0,
0.
0.
0,
0.

33,

1.
0.
0.
0.

1,
..

.,

3.
13.
12,

C.

24,

28.
40,

C.

21.
38.

334,
1084,

268,
0.
0,
0,
0,

.0.
0.
0.
0,
0,.

5.,

0.
0,.

SPSD2714.SPC
0.
0.
0.
0.
0.
0,
0,
0,
0,
2.3
0,

25.

1.
12,
1.

0.
0.
1.

3.
0.

(),

5,

16.
24.

25, ,

16.
4,.

10,5.
.12.

31,

7.
12,

419.

19,
0.

1,.

1,
0.

0,.

0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.

1.
1,

1,
0.
3.,
0.

.

38.
26.
:17.
24.
'31.
24.

6.
12.
56,.

Si 1.
1116.

121.

0,
0,
0,

1.
1,
0.
0,
0.
0.

0,.
0.

150

0.
1.
2.
1.
2.

0,
0.

1.

4.
1,

66,50.

1 .

66.

0.
0.

0.

1.

SI

0,'
0,.
4,

10,

4.
17.
26,

1.
313,

19,
4.

12.
66.

1072.
66.
0.
0.
0,.
1,
0,
0,
0,

1,.
1.
0.
0.
0.

0.

0.

1.
0.
0.
1.
0.
0.

7.

0,

5.

17t

1,

5-.
10,

6.

5,

5, ,

14.
4.J

.19
17.

7,
4.

.9, ,

17.

57

36.
7.

0.
19.

1,
0,
0.
1,

0,

0.
0,

1.
0,
0.
0.

1.
1,
0.
0,
0.
0.
0,.
0,
1.

01

1.1,.
1,

0.
.,

S3.

9.

21.
213.
20.
13,
27.
44,

:11.
7,.

16,.
127.
613%,
939,

16.
0.
0.
0,.
0.

0,

0,
.,

1,
0,.
0.

00
0.
0.
0.0,

1.
0.
Ia.
3.
0.
0
0.

.t.
1,
1 .
0.

0,

0'

2.
0.

15.
l0'

7.
12.
40.

II).

36.
.18.

18,

1233,
687.
811,

9,
0.
0,
0.
4,

0.
0.
0,
0.

4,

0,

0,
0.



SPECTRUM SD2714,SPC
I IEcrNIT? RAW = . . MOPEi.I PrAKS = l rti, ETC 7177.2

6

6
6

6
6S
6

CV6

6
1

3
.3

.

22

22

1
151



r E N r R A 1. A l. P 14A r N F R G Y
Rev. 1.10

A N A 1. Y S I 9

DATA REDUCTION REPORT

SAMPLE
F899

File ID SD3947.(PC

Counted on? 2/ 9/90 R 9: 0
Pei.(t.O r/CeomnttI!rs umbnr ? 3/ 1
Count tiine? 40000. sc

PEAK ANALYSIS

Peak he iiht Peak c ent.er
Initial Final Tnitia] Final
575.7 507,0 350,810 358.810
55.4 56.8 300,987 300.907

148.8 27.9 264.214 264,214
1544.3 1557.2 229,474 229.474

14.4 11.9 149,335 149,335
6.6 6.0 21.052 21.052

FWHM
Initial F
20,000 14
2(.000 15
12.000 4
24.000 14
24.000 38
2R.000 23

na 1
1.1

211
151
266
219
924

T a
Initial Ftinal
10.000 6,770
14.000 3.233
6,000 5.001
12.000 7,620
12.000 7.934
14.000 15.354

PEAK RUSULTS

Pc'k n
t ID

1

N -

- 4

- 6

isotor-e
P U236
Th228
Ama241

AEA
F rac rt..
0.26P6
0.0358

0
0
0
0

N '237

0067
6765
0097
0030

Peak Centroid
Exr, . O bs . Di ?f. FW1IM
5.756 5.742 0.014 0.07
5,430 5.465 -0.035 0.07
5.400 5.465 0,015

5.2r8 0.02
5.117 0.07

4.701 4.737 0.044 0.18
4,121 0.12

Count
Rate c / II

11.93
1. 59

0.20
30.04
0.43
0.13

d/m
60.42
11.13

1 .40
149. 15

2.46
0.67

Artivity
uri/ea

0.272E-04
0. 501E--05
0.379F-05
0,629E-06
0, 672E--GA
0. 11 1E--05
0 1302E-06

DETECTOR CAl.TIRATION
Enc-rAUv(MEV) : 4.020 + (0,0048)yChannel

Enor Su rane (MeV): 4.020 TO 6.477
Efficience - 0,2014 CPM/DPM

TOTAl. COUNT DATA?

I t.et I
Raw 3-ectrum
Smoothed
Coma.osite fit
Residuual

Total
22110.0
22116.6
22202.5

-05.9

"Rerovers
100,000
99.994

100.382
--0. 302

Analuzed b . ...

EMB

152

Pnak
ID
1

3
4
5
6



tLrs.; IR ..i U 9E/ E b1
I.EGENfl? RAW =...,. MOEDEL Elt PEAK! fl 12s,.. ETC

r a-' /--t .
5903. )

t.

5

5.

.4

4,4.,4..1k4444444 ... ., * ,,, 4 41

444 4 +......................... ..............

... .. ... .. ................... 4

r

:1
~..1

44.4.14,,

4*...4.4I4.k....4....l

1

6
6
4

,

1

153



IF n 9 -8(L0F

Lo

j4C'
CA

511

R. w Jlusta Dump
1 0,

-21 2.
e31 0.

'1 1 1.

1.1 7.,
161,

61 0,
171 0.
r91 0.
91 0.

:101 1,
.1.11 1,
121 1.
131 3,
141 7.
;19 6.
161 2.
171 2.
181 3,
191 9,

201 19.
211 145.
221 630,
231 699.
241 45.
251 3.
~2e1 l,
271 11,
281 11.

291 19,
301 32,
31.1 7,
321 4,
331 1.2,
341 53.
351 213.
361 293.
371 14.
381 0,.
391 0,
401 0,
411 0,
421 0,
A,3j 0,
441 0,
451 0.
461 0,
471 0.
481 0,.
491 0,.

Arfh Sqctrumftto r
0,

'.

7,
6,
0,
1 .

.7,.

0.
0.
0,

1.

30.

7
7.
6,
2.
6,

154.
676.,
610.

ii.

7,

C,

.15.
30.
23.

2.7

7,
75.,

265,
245.

I.
0.
0.
0.
0,
0.
0,

0.
1,
0,
0,
0,

0.

0.
1.

7

.4..

13.

.5,

11.
0.
2,
0.
0.
1,
0,
0,
0,
6,

A.

.4. .

1,
.1.
6.

25.
163.
755.

C. r

4,
13.

.3,

11.
26,
25.

4.
6.

12.
85.

270,
199.

7,
0.

0,
0,
0,

0,
0,
1.
.,

0,
1,.
0.

SPiSD3947.SPC
0,
C,

4.
0.

17.

0,
2,
0.
4,

0.
0.
0.

4.
0.
0.

0.

15.

4,

34,
23. ~

21.
80,

.15.

2-7.

17,
34,
23,
4,

C,

1,.
94,

12.
7,
0,

0,

0,
2,

7.
43,

25,
1.
1,
1,
7,
1.
3.7
24. *

C,
1,

13.
1.

4.,

6.
7,

04,
7,

1.
78.

43.,
25,

23.

62.
97,

7,
10.
10.
23,

0,

18.
1,2.

0,

0,

0,

154

1.
11.
1.
0.
1,
0.
0,
1 .

2,7.
6.

1.

.1,

9.
38,

24.
6.

24.
3.

11.
47.

305,
061.
247.

6.
13.

9,

24.

0,.
6.

24.
133<
321.
117.,

4.

0,
0,.
0,.

0,
0.
0.
1.
0,.
4,

0,

2,
4.
1,
1.
17.
1.
0,

5,
1,
1,

0.
,

4.
21.

70.

, 0

4.

10.

1.4,

7,
65.

394,
076.
1.74.

3'
9,

13,

.3

17,

08.
C,

35.
148,
209.

74,
0,
0,
0.
0.
0,.
.1.
0,
0.
1,
0.
0,
0,
0,.

7.
4.
0,
0,
1.
1.
0,
1.
1.1
1.
4.
0.

* .
8.
4,

3.

. .

.

0,
15.
70.

418,.
861.
1.44.

3.,
10.

1. 

15.
27,
12,

1,.

29.
150.,
318,
53.,

0,
0.
0.
0.
0,.
0,
0,
0.
1,

0,
0.

2,
7,
1,
0,
0.
0.
2.

3.
1.
7.
C,

47.

0.
1o
9.
6.

1.

41,

74.

3,

27.,

7,

4.,

37.

217,

476.

03,

74,
27,

19.

36,
21,

l,
2,.

C,

10,
32.

0.
0,
0,
0,

0,
0.

0.

4,

5,

1,
C,

0.
7 ,
0.
0.

1,
1.
0.
3,
6.
9'
3'
5.

5.
16,

103.
984,
776.

39.
9,

13.
14.

0.

5.

20,
33,

6.
C,

.3,

57.
232.
303.

19.
03

0.
0.
0.
0.
1.

0,
0.
0.
C.

0,
0.



G ENERAL A.P HA ENERGY
Rev. 1.10

A N A 1. Y S I S

DATA REDUCTION REPORT

SAMPLE
F-s00

File TDt SD2715.SPC

Counted oi' 2/ 9/90 p 90 0
'etccr/COImt ry number? 2/ 1
Count tiue 30000. Sec

PEAK ANAL.YSIS

heiAlht
Finai

2,7
13353.7)

133.0
0.0

3115.0
11.2

Pe&k centr
Trii ial r ino I

470.169 470,169
355,962 355.962
29S.526 278.526
260.591 260.591
226.353 226.351

20.662 20.662

FWHM
Initi al
24.000
24.000
24.000
12.000
24.000
20.000

rs Inal
1.6.507
13.028
15. 589
12,1232
1:37.351
17,738

'ni
12.

12,
12.

6.
12.
10.

Tali
t.i ! I
000
000
000
000
000
000

PEAK RESUI.TS

Peak Cent.roid
Ex'. Obs. Dif.

6,285
5.756 5.740 0.000
5,400 5.478 0.002

5,300
5.143 5.139 0,004
5.144 5.139 0.005

4.172

FW1 1
0.08
0.06
0.07
0.06
0.06

00

Count
Rate c/s

0.12
29.75
3.93
0.00

65. r

0.22

Activitu
d/m, uCi /ea
0.53 0.240E-06

134.90 0.603E-04
18.60 0,838E-05
0.00 0,000E+00

292.79 0.132E-03
0.132E-03

0.90 0.442E-06

DETECTOR CALIBRATTON
Enfrvjts(MEV) = 4.075 + (0,0047)*Channel

Eneriu ranle (MeV)* 4.075 TO 6.482
Efficiencu " 0.2250 CPM/DPM

TOTAL COUNT DATA!

Item
Rzaw srpectrum
Smoothed
Composite fit.
Re'; iduals

Tot a 1
51292 .0
51290.3
49948.3

1340.7

o Recoveru
100.000
99,997
97,380

2.614

Analuzed but .

EMB

155

P n It
It'

1
2
3

5

Persk
In i t. A i

4.0
1201 .7

134.6
447,7

3070. 6
12.1

F'
2.
4,
3.
6.#
4,

10.

Peak
ID
1

3
4

-. 5

nal
797
634
075
102
805
371

IrTcsope

Pu2%6
Am241

Pu239
Pu240

AEA
F ract.
0.0012
0.297P
0.0394
0.0000
0 6595

0.0022-- £



for ArA 9r-wctrumi
1

1.1
21
31
41
51
61
71
81
91

101
111
121
1.31
141
151
161
171
181
191
201
211
221
27.1
241
251

- 261
271
281
291
30.1
3311
321
331
341

__361

371

0. i

391

421
431
441
491
.161
'171
481
491
511

0.
5.

.,

4,1,

2,
3,
3. .
6

146.

50.

015,

18 .
24,
26.

26.
47.

146,
507.
441.
015.

27.
27,

0i.

16.

53.,
77,
29,
7-,

67.
293,
624.
441,

hi ~
0.
0,.
0,.
-,

1,
0,.
0,.
1.
1.

0.
0.
0.

0,
7.
6,
1.,

17,16.
76

.,.
1.
1,.
I,

2.i
30.
h, .
9,.

17.

17,
1.6.
36.
40.
54.

170.
593.

1542.
770.

13.
4,

.

30.
11.
34.
50.
49.,
-'-7

85.
31.3.
668.

O.1

0,
0,.
0,
0.
0,

0,

0,

4,
0.
0.

0,

4.10

4.

4,

1.
4.
1,
4.
5, .
17,

167

h, I

4,
10.

21.
19,

10.#

30,

35, 1

72.
178,

1637.,
610.

13.
21,.

10.
34.
68,
46,
19.
36,.

113.
350,
698.
239.

0.
0.
1,
0.

:1.
0,

1.
4,

4,

0,.
0.

0,.

4.
4,

0.A,

1.

27.

3D.

5,
4.
4,
8.

12,
14,
18.
20.
27.,
38.

16.

92.
240.
741.

171.
438.,

11.
36.
1.9,.
17,
43,
64.
44,
21..
43,

116.
370.
646.
176,

0.
0.
0,
1,
:.t.
1,.
0,
0,.
1.

I,

0.
0.

0,
4.
4,

7.

3, I

1.
1.
1.

1.
1.
7.
7.
9.

12.

16,
25,
31.
59,

106,
250.

37.
1744,
295.

1.
14,
16.

43,
80,
40.
20.
43,

120.
441,
703.
101.

0.
0.
0,.
0.
5,

-,

0.

0.
1,.
hi ~
1.

0.

4.

1.
4 .
4.

7.

1, ~

4.
hi*

7.
9.
9,

16.
24.
1 I
29.
34.
49,
95.

931,
1743,

212.
14,
29,
18.
31,
47.,
64.
30.
23.
53.

126.
444,.
710.

66.
:1.
0.

0,
0,

0,
0.
1.
1.
1,
1,
0.
0.

1.
7.
hi I

2.
1.

26 .

1 .
7,
7.
3.

1..

, .

91.

13,

27.
21.
26.
37,
57.

S 1 1
305,

1037.
1652,

125.
10.
27.
23.
21.
46,
91.
25.
21.
49.

168.

699.
39,

0.
0.
0,.
0.
0,
1.
0.

0.
0,.
1.
0.
0.

6,.
4.
0,
1,

8.
14.

1,

53.1.

17 ,

8.

6.
17.
19.

14,
19.
7,
53.

150.
386.

1,178,
1453.

78.
13.
28.
28.
28.
58.
77.
32.
34.
46.

176.
543.
664.

31.
0.

0.
0.
0.
0.
0.
1.
0.
.,

0,
0.
0,

2,
6.
0.
1.

7.

71

14 ,
4,

hi*

27

10,
9,

So.
13.
21.
1.9,

30.
71.

142,
316.

1203.
1406.

44.
20.
25,.
14,.

58,
81.
26.
30.
61 ,

197.
627.
576,.

16.
0.
0.
0.
1,.
0,
1.
1,
0.
1.
6.

0.
0,

1.
10.

5.
1.
*1
1.
1.
3.

4.

6.
13.
13.
23.
25,
30.
34,
62.

3147
508.

2213.

12T5.
19.
16,
28.
18.
38.
51.
65,
29.
31,
60.

2.23.
636.
506,

6,
0.
0.
0.
1,
0.
0.
1.
oh

1.
I,

0.
0,
0.

156
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SPECTR<UM 13)271J .SPC
1.LEENDo RAW m ... .MOE..ED PrAKS = Jf2).,5 ETC 11024 .1
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nfENERAL ALP H .A WNERBY ANALYEX c7
Rev. 1.10

DATA RE'UCTTON REPORT

SAMPLE
F-949 SrG.CoMPTxi PU
Fil. TDI 503954.5PC

Co'nt.1ted on? 2/11/90 e1 i
netctor/ utru number' 3/ 1
Count t imt * 30000. Ser

PEAK ANALYSTS

Pr:ak ntr vg
Tri t1 al Fi nw]

471 .543 471 .543
359. 114 359. 114
301 .260 301 .260
264.610 264.610
229.417 229.417

In S
20.
20.
20,
20.
20.

FWHM
ti- I Fi
000 13.
000 13.
000 13
000 0
000 10.

nc)
3 112
459
453
169
611

T21'ui
ini ti al

0 000
t0000
10,000
10.000
10. 000

PEAK RESULTS

Pratnl Centiroid
E ' Obs . Ilif f F W H M

6.283- 0.06
5.756 5.744 0.032 0.06
5.430 5.466 -0.036 0.06
5.400 5.466 0.014

5. 290
5. 121

0.04
0105

Count

0.19
a .86
2.51

I .29
.9

Aut.i vi tv
d/ l uCi /e
0.96 0.430E-06

1.69 0.B19E-0A
17,54 0,790E-05

0.597E--05
6.41 0,209E-05

12.35 0.556r--05

PETECTOR
Encriu(MEV) - 4.020

EncrEj rinri (MIeV)
ErfbLi ncu ,

CAL I BRATION
+ (0.0043)tChnnnel
1 4.020 TO 6.477
0.2014 CPM/DPm

TOTA. COUNT DATA:

Item i
RPnw !r-Tct-rumt
Smnnut.)ind
CoRtLos.iil
Residuate

Total
21109.0
23307.7
21170.5

-62, 9
f i.

X Rcr~ovorL
100, 000

99 ,90 A

100.291
-0.298

AnI v.ed but _....... .. .
pm

158

Poa ~)I
ID

1

-7

A
4

P rek K
ni ti 0

30,4
t898. 2

971.1
50.46

t149. t

?uiSttht
Finil
10 0

1910. *
87.0
4." . 5,

L5 1.5

Pealk

1

-' -

Fr na 1
6.409
7. 396
2.603
1. 755
7.113

Pu236
Th22F)
Am241

ArA
Fri-a ct. .
0.0045
0,1469
0,0593

000305
0. 0588



9'49- 6 2B/
RlnI lnt

41
5 1,

101
'111

l12
±13
151

161

193

11

231
-211

2 1

P71
701

'291
301
311 .

'321
33'

-341 11
;S1 6

-361 94
.371
781
:391
401
411

2

A 31

41
'151

511

0,
0,
0.
0.

0.

1.

1.
I,
1.
1. ,

80.

.7

.5

2,

1,

44.
53,

19,

11.

13.
1.

IS,
LI,

*b
20,
0.
0.

0.

2

for (SA F fert.ru Ir ?
0. 0, 0.

0. 0, 01

0. , 1.
0. 0. 14.

1 7o 0.
0, 0. 4 ,.
1. 0,

, 0 ,0.

01. 02. 91.

0, 1., 0

1. 0 2 .,
2. 4 . 0.
1, 1., 0
2, ,

*1 .59 20,

3. 0, 0,
0, 0. 2.
0. 1. 1.
7. 7.
6, 14.
39, 70. 07.

$9. 50, 42,.
a, 7. 6.

10' 16, 22,.
tt, 31 . 38,
ii. * 1 , 9,
14. 19. i5S.

3, 29. 37,
39. 46. 90.
10. 3, 2,.

2. 49, 3.,

~3. 223, '291.
!9. 896. 931'.
7. 659. 965.

0. 0. 0.
0, 0. 0.
0. 0, 0,
0. 1. 0.

1. 1. 1,
0+ 0. 0,.
0. 0, 0,
0. 0, 2,

0. 0, 1e
010.

0.
0,

7.
0,.
0,

9,

1.

0,

07.

1.

0,

0,

51.

445. 3

1.

6.

1,

4%,

10,

.6.

0.
4,

19,

0,
0.
0,
1,

0,
0.

,9PC

2,

7.
0,

12

1,

0,

0.
2.

7,
9,

12.
04.

07.

05,

47.
1,

25,.

7.
?7.
39,
). 5

''.

1,

0.

0.

0.
0.

159

1,

20,

1,

1

10,
20,

1.

I,

1 0,

2.

1,

8,

40.

13,

2.

30

1,
0,

1,

96.
6.

40.

61
517,

10.3.
99.

01

0.

91

1.
09.

0.
01
0,

0.

:2.

7.

0.

()

"11
86.
10

29.
4.

7
6.
911

7()

91,

4
11

I



SPECTRMI 91%9541,SPC
I .EEND? RAW -. . . ODELED rEAKS -1 Is2s..s ETC

F79 4'6- L23

6956,3
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A
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A L P H A r N I R s Y
Rev. 1,10

A N A L Y S

DATA REDUCTION REPORT

SAMPLE
F950 SEC/CoMP/tl2 PU
F.ilm tot SD3946.SPC

Counted an? 2/ 9/90 R 0: 0
Det0CtTo/Gomftru number? 3/ 1
tount time, 30000. Sec

PEAK ANALYSIS

Peak
P ...k

1

3
ii

-, S
6

Prak
Initi a]
1946. 0
245.9

141.69

1.6

r naY
1950.5
249,9
69. *

2333.2
8.2
0.9

Petkt center
Tnitia3 Final
357.040 357.340
300.354 300.354
262.412 242.412
220.100 228.100
150.400 150,480
126.257 126.257

Initi a
24.000
24.000
12,000
24.000
.00.000
0. 000

FtWHM
Fi nal

14.662
12.967

5 .250
13,601
21000
0.*382

Tau
Initial
12.000
32.000
6.000

12, 000
40,000

4.000

PEAK RESuLTS

- AEA
rract.
0.4320
0'0625

Os
0.
0.
0.

0089
4919
0037
0003

Pepak Ctnt.roid
Ex,. Obn. iff. FWHM
5.756 5.738 0.010 0,07
5.430 5.462 -0.032 0.06
5.480 5.462 0.010

5.279 0.03
5.115 0*07
4.742 0.01

4.640 4.626 0.014 0.00

Count
Rate C/b

37.9
.40

0.78
43906
0.32
0.02

d/lm
191.98
3829

3.85
213.81

1 .59
1 95

Activitu
uri/ea

0.865E-.04
0. 172E-04
0. 1ZOE-04
0.173E-05
0.963E-04
0.715C-06
0. 835E-06

DETECTOR CA.IBRATION
Enisruu(MEV) - 4.020 + (0.004O)tChannel

Ener-Iu varinne (MeV): 4.020 TO 6.477
EtticL.ncu - 0.2014 CPM/DPM

TOTAL COUNT DATA?

Item
Raw npect-run
Smoothed
Cnhlponit.e fit
RejI idu Is r

Tota3
43612,0
43611.1
43772.9

--161 03

7 Recoveru
100,000
99.998
100,369

-0.371

Anniuzed but ..

VR

a E N r R A 1.

P fk)
I D
1

S2

Final
9.261
4,179
6.220
8.431
0,200
0. 057

Iyotope
Pu236
Th228
Am241

Njv237

161 -1

1 9
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SPECTRIJM SD3946.SPC
1. LEGENDI RAW " .... MODELED PEAKS v ir2i,.i ETC
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Analytical Batch

Lab Segment Serial No.: F0893

Instrument E60044

Procedure/Rev LA-503-156/C-2

Technologist 6B598 R.D. Hale

Date 02-08-90

Temperature 23 C

Starting Time 09:00 02-07-90

Ending Time 15:00 02-08-90

Chemist S. A. Callow

Description Lab. Id.

1 Initial LMCS Check Std F0897

2 Reagent Blank F0946

3 Sanple Comp 5 F0899

4 Duplicate Comp 5 F0900

5 Spike Comp 5 F0949

6 Final LMCS Check Std F0950

7
8

101

11

Customer ID.: 000005

Americium Analysis

Fusion Dissolution / Water Dissolution

(*) No spike recovery.

Description Lab. Id.

12

13

14

15

16

17
18

19

20

211

221

Primary Book Second Book Third Book Final Volume

Standard Type No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Standard 16B43/i0O uL N/A

Spike * N/A

Prepared by: :_ _ _ _
Signattge

S. A. Cervantes
Pdned Na.e

Date: 08-24-90

Verified by: .:- C. M. Seidel Date: 08-24-90
gnature PnMtndName

Approved by-. L. H. Taylor Date: 9-/m-d
Signatuw/" PInJLd Name

-
T:

a
-t
C

.t.

IjJ

C

164 g.
to
to



Single Shell Tank Phase
Calibration Record I-A

Analyte: Np-237, Pu 239/240, Am 241/Pu 238 Cm 243/244

Procedure LA-508-051 Revision: A-2

Instrument: Canberra Juptier System Property Number:

Technologist: Varied Payroll Number:

Date: Listed on attachments.

Calibration Standard ID: Book number N/A

Analyte Concentration: N/A

Type of Calibration: N/A

Instrument Reading
Dilution Concentration Units =

1
2

3 See Attac ed Calibratior Sheets.
4

5

7

a
9

10

Comments: Detector are aligned not calibration.

Prepared by: Y r S. A. Cervantes Date: A-27-20

Verified by: C.____D_______r
I. ip.ide1 Date: r.g

-r-~ C '2 - , 0

165



9 I I 2 5 4 0 1 ; 7

AEA ENERGY CALIBRATION

TECH/ DATE BELL #1 BELL #2 BELL#3 BELL #4 BELL #5 BELL #6 BELL #7 BELL #8

SHIFT

Np-237 VR/D 2/3/90 83 151 151 152 155 156 out 153

Pu 239/240 2/3/90 111 229 229 230 232 233 of 232

Am-241/Pu238 2/3/90 137 301 301 301 303 303 service 303

Cm-243/Cm-244 2/3/90 161 367 368 368 369 3469 370

fp-237 AJ/D 2/4/90 83 151 150 152 152 154 out 150

Pu-239/240 2/4/90 110 229 228 230 230 231 of 229

Am-241/Pu-238 2/4/90 136 300 300 300 301 301 service 300

Cm-243/Cm-244 2/4/90 160 367 366 367 367 367 368

Np-237 AJ/D 2/5/90 82 149 148 150 153 155 out 151

Pu-239/240 2/5/90 110 228 226 228 231 231 of 230

Am-241/Pu-238 2/5/90 135 229 298 299 301 302 service 301

Cm-243/Cm-244 2/5/90 159 365 365 366 368 367 368

Np-237 VR/D 2/7/90 82 149 149 150 153 154 out 151

Pu-239/240 2/7/90 110 227 227 228 230 231 of 230

Am-241/Pu-238 2/7/90 135 298 299 298 301 301 service 301

Cm-243/Cm-244 2/7/90 159 364 365 365 367 367 368

Np-237 VR/D 2/8/90 81 150 150 152 155 156 out 152

Pu-239/240 2/8/90 109 227 228 230 232 233 of 231

Am-241/Pu-238 2/8/90 135 298 299 300 303 303 service 302

Cm-243/Cm-244 2/8/90 158 365 365 366 369 368 370

Up-237 VR/D 2/9/90 81 149 149 150 152 153 out 151

Pu-239/240 2/9/90 109 227 228 228 230 230 of 230

Am-241/Pu-238 2/9/90 135 299 299 299 301 300 service 301

Cm-243/Cm-244 2/9/90 159 365 366 365 367 366 369

Np-237 AJI/C 2/10/90 82 149 148 151 153 155 out 151

Pu-23 9/240 2/10/90 110 227 227 229 231 232 of 230

Am-241/Pu-238 2/10/90 136 299 298 300 302 302 service 302

Cm-243/Cm-244 2/10/90 160 365 365 366 368 367 369



0 E N F R A L A 1. P II A r N ? R 0 Y
Rev. 1.10

A N A I. Y Y I S

DATA RFDlJCTTON REPORT

RAMPLC
F-997 SEO.COMPt7 AM

File TO SD2?26.,SPC

Couni.grd oni 2/13/90 e 0! 0
Pot.net)/Geirumt.u numbert 2/ 1
Count tithe? 0000. Sc

PEAK ANALYSIS

Psan- se uit.ht
Triitim1 Final
2041.1 2030.?
3.932.2 3937.6

Perak tcuntur
InS VSal PSnme)

290.349 293.349
253.370 253.170

PEAK RESULTS

TOl I LLutl)I'l
1 Pu238

Am 241

AEA
Fra t.
0,4-269

0.5731

Pe;sk Coritroid
E:ns, Ob%. Nifff
5,499 5.509 -0.010
5.400 5.509 --fb029

5.297

FW1H N
0,08

0,07

Count. . Act-ivitu
rcnt.e c/li d/a - ui/c

63.53 1339.46 0,6261-03
0. 4791-03

15.29 1343.14 0.605E-03

DETECTOR CAl.TRATION
Cncrztu(14EV) - 4.107 4 (0.0047)Chnnol

Encrflu i;)nnte (eV): 4.107 TO 6.514
Erfici i enu n 0,0635 CPN/DPM

TOTAL. COJNT JIATA .

Itre n
Raw ua'cut.rum
S oroati frd
Camiiouif.e t it.
R% iduulc

Total
75097.0
75196.7
74407.0

700. 9

Ana t.zre d bu I

Z Rhtceoveru
100,000
100,000
98,950
1.049

MAX

0

Po iv 1
I
1

ills tS a
24.000
20. 000

W4M1
Final 

16. 162
13.999

Tnit.Sn ]
12. 000
10.000

5. 053
4.1/9J7
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A N A L Y S I S
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
F946 AM

File ID; SD3956.SPC

Counted on: 2/12/90 @15: 0
Detector/Geametru number? 3/ 1
Count timei - 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final

4.9 4.3
122.1 47.0

2724.3 2794.8
4.3 3.1

Peak center
Initial Final

35:5.061 353.061
296.965 296.965
253.936 253.936
108.106 108.106

FWHM
Initial Final
24,000 27.195
12.000 0.111
24.000 10.856
72.000 295.0i2

Tau
Initial Final
12.000 4.586
6.000 4.586

12.000 4.432
36.000 17.485

PEAK RESULTS

AEA Peak Controid
Fract. Exr. Obs. Diff. FWHM
0*0020 5.680 5.715 -0.035 0.13
0.0007 5.430 5.445 -0.015 0.00
0.9935 5.234 5.239 -0.005 0.09
0.003S 4.396 4.539 -0.143 1,42

Count
Rate e/m

0.15
0.05

78.29
0.30

Activitu
d/m uCi/ea
0.82 0.368E-06
0.30 0.171E-06

3533.97 0.159E-02
2.64 0.119E-05

DETECTOR CALIBRATION
Enerst(MEV) = 4.020 + (0.0048)*Channel

Enerlw ranrge (MeV): 4.020 TO 6.477
Efficiencu - 0.2014 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
R<4iduals

Total
39211.0
39209.6
39401.6
-192.0

X Recovers
100.000
99.996

100.486
-0.490

Analuzed but -
MAX

170

Peak
ID
1
2
3
4

Isotope
Ra224
Th228
Am243
U 235

G E N E R A L A L P H A E N E R 0 Y
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SPLUINUM 6u4956.biPC
1' LEGEIJD: RAW . ... MODELED PEAKS 4 1,2 r..r ETC
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G E N E R A L A L P H A E N E R G Y
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
F899 AM

File ID: SD8074.SPC

A N A L Y S I S

Counted on: 2/12/90 015: 0
Detector/Geometru number! 8/ 1
CuunL Lima: 30000. Sec

PEAK ANALYSIS

Peak heisht Peak cnter
Initial Final Initial Final

8.0 7.4 365.099 365,099
1046.7 1012.6 305.300 305.300
2851.1 2747.2 260.227 260.227

9,0 5.0 142.776 112.776

FWHM
Initial Final
24.000 14,761
20.000 33.062
20.000 12.386
44.000 2.000

Tau
Initiul
12.000
10.000
10.000
22,000

PEAK RESULTS

CAPeak
r ID Isotope

1 Cm244
jr Cm243

2 Pu238
Am241

AEA Peak Ccntroid
Fract. Ex. Obc. Diff. FWHM
0.0042 5.796 5.792 0.004 0.07

5.786 5.792 -0.006
0.2697 5.499 5.511 -0.012 0.06

5.480 5.511 -0.031
0.7237 5.299 0,06
0.0025 4.747 0,01

Count
Rate c/m

0.38

24.51

65.78
0.22

Activitu
d/m uci/ea
2.12 0.953E-06

0.131E-05
1E9.13 0.852E-04

0.653E-04
365.45 0.165E-03

1,25 0.563E-06

DETECTOR CALIBRATION
Enersg(MEV) = 4.076 + (0.0047)*Channel

Enerdw rane (McV): 4.076 TO 6.4B2
Efficienc = 0,1800 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
46550.0
46549.4
45449.5

1099.9

% Rocovers
100.000
99,999
97.636

2.363

Analuzed b& ----------------------
MAX

173

Peak
ID L

1
2
3
4

Final
1.282
3.419
3.229
0,200



for AEA Spcctrumi
1
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'11
L'21
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,01
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'41
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J71
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421
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0.
0.
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0.
0.
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SPECTRUM SD8074.SPC
I LEGEND* RAW = .... MODELED PEAKS = lr2r..r ETC
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G E N E R A L A L P H A E N E R G Y
Rev. 1.10

A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
F900 AM

Filo ID: SD6024.SPC

Counted on: 2/12/90 015? 0
Detector/Geometru number? 6/ 1
Count tila: 30000, See

PEAK ANALYSIS

Peak heifiht
Initial Final

4.5 4.1
19.3 12.4

1024.5 1021.2
3010.7 3047.7

Peak center
Initial Final

437.192 437.192
347.618 347,618
301.918 301.918
255.862 255.862

FWHM
Initial Final
20.000 12,566
12.000 0.019
24.000 16.541
24.000 14.214

PEAK RESULTS

Peak
ID Isotope

C 1 Ca1242
2 Ra224
3 Pu238

Am241
4 Am243

AEA Peak Centroid
Fract. Exr' Obs. Diff. FWHM
0.0010 6.115 6.140 -0.025 0.06
0,0001 5.680 5.710 -0.030 0.00
0.2706 5.499 5.491 0.008 0.08

15.400 5.491 -0.011
0.7284 5.234 5.270 -0.036 0.07

Count Activitv
Rate c/m d/m uCi/ea

0.10 0.65 0.292E-06
0.01 0.05 0.205E-07

27.04 188.50 0.849E-04
0.650E-04

72,78 3321.38 0.150E-02

DETECTOR
Enersw(MEV) z 4,042

Enerse ranse (MeV)
Efficincu =

CALIBRATION
+ (0.0048)*Channel
; 4.042 TO 6.499
0.1992 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
50350.0
50349.6
49958 .8

390.8

Analuzed bu

% Recovers
100,000
99.999
99.223
0.776

MAX

Peak
ID
1
2
3
4

Irli
10.

(6.
12.
12.

Tau
tial
000
000
000
000

Final
3.124
3.424
4.074
4.001
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Data Dump for AEA Spectrum*Raw
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281
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..
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0.
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0.
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1.
3.
4.
2.
0,
0.
0.
0,
0.
0.0 .1.
0.
0.
0.
0.
0.
0,
0.

0.
0.
2.
0.
0.
0,
0.
1.
0.
0.
1.
1.
3,
1.
3.
3.
4.

15.
12,
20.
33.
77

131.
351.
834.
t5Z0.
587.

304

172.
388.
538.
80.

4.
7.
2A.

1.
-.

0.
0.
0,
0.
0.
1.
0.
1.
1.
0.
0,
0.
0.

SP:SD6024#SPC
0.
0,
0.
0.
1.
2.
0.
1.
0.
2.
2,
0.
3.
1.
5.
6.
8.

10.
13.
24.
41,
75.

130.
369.
887.

1661.
434.
104.
174.
390.
512.

57,
2.
01
0.
1.

3.
0.
0.
0.

4.

0.
0.
0.
1.
0.

0.
0.
1.
1.
1.
1.
0.

1.
1,
1.
1.
1.
1.
0.
3.
6.

10.
18,.
18,
36.
83.
186.
401.
975.
1664.
295.
108.
191.
465.
420.

58.
0.
1.
4.
1.
0.
0.
1.
0.
0.
0.
0.
4,
1.
0.
0.
0.
1.
0.

0.
0,
0.
0.
0.
1.
1.
0.
0.
4.
2.
2 ,
3.
0.
3.
6.

11,
5.

19.
25.
49.,
86.

177.
435.

1008,
1735.

261.
101.
220.
475.
391.
39,

2,
3.
2.
0.
2.
0.
0.
0.
0.
1.
2.
3.
0,
0.
0.
0.
1.
0.

1.
0.
0.
2.
1.

0.
0.
1.
1.
6.

21.
0.

43.

5 4,

4.
3.
6.

11.
10.
43.
54.
84.

242.
488.

1168.
1615.
207.
107.
223.
506.
338.

29,
2.
4.
3.
0.
3.
0.
0.
0.
0.

1.
0.
0.
1.
0.
0.
0.

IF9 00 (0OLb2-

1. 1. 1.
0. 1. 2.
3. 0. 1.
1. 0. 1.
0. 0. 1.
1. 0. 0.
2. 1. 0.
0. 3. 0,
0. 3. 1.
3. 0. 2.
1. 0. 2.
2. 1. 1.
1+ 0. 4.
3. 1. 2.
0. 4. 2.
4. 5. 6.
5. 3. 8.

17. 17. 8.
20. 20. 25.
22. 30. 36.
54. 55. 59#
109. 121. 121.
221. 240. 264.
536, 571. 624,
1231. 1360. 1400.
1502. 1279. 1108.
208. 179. 148.
111. 135. 107.
235. 282. 300.
502. 529. 604,
282. 217. 159.
17. 13. 7.
3. 0. 3.
0. 1. 2.
3. 1. 2.
1. 3. 3.
1. 0. 2.
0. 0. 0.
0. 0, 0.
0. 0. 0.
1. 1. 0.
2. 0. 1.
1. 2. 0.
3. 3. 2.
0. 1. 0.
0. 0. 0.
0. 1. 0.
0. 1. 0.
0. 0. 0
0. 0. 0.
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goqtk>- yz25z

C C N E R A L A . P H A E N E R G Y
R:v. 1, 10

DATA REDUJCTTON REPORT

SAMPLE
F--949 SE(.COMPt.i AM
Fil. o TDo3sn.urC

Countned oni' 2/13/90 R
'etwto r/Clomct.ru ntbr 1

Cc)'nt tisue? 30000

A N A . Y S I S

1? 0
3/ ±
.Snc

PEAK ANA.YSIS

o ID
1
S1

'1

Pc? .l I
Tni t; asI

69 . 9
1416,7

2.4
0.0

h . Pe:; c"rn1tt.er r
F1Il I t.i F nll
457, 294.201 294.201

1464.9 24P.%25 240.325
Z.3 101,979 101,979
041 27.155 27.155

r (11
Inr t.S F Ina)
16.000 $.60V
32,000 25.605
152.000 2.000

0.000 0.200

PEAK RIT!FLTS

Pnnit
ID
1

t4 2

- 4

T tttope
Th220
Am243 ,

EA
Frrt.
0 2115
0.7CI66
0.0019
0,0000

Pciak Cwntroad
4P * O).' Df?, FWHM

S.430 5.432 -0.002 0.01
5.234 5.212 0,022 0.12

4.509 0.01
, t50 0.00

Count
Rwh / c./m

13.51
50.35
0.12
0.00

Activitu
cf/it uC-i/oa

94.6 0.426r-04
2272.65 0,102E-02

0,61 0.274E-04
0,00 0. t06E"-08

DETECTOR CAL.TBRATTON
Enernu (C1EV) - -. 020 + (0.0040) Channrl

Enernu rsnife (I1rV)1 4.020 '0 6 k 477
Erficinci r- 0.2014 CPm/IPm

TOTAL COUNT DATA*

It fit.
Roiw t1ec-.rung

Sn C) Vfi te i-

Ret; i'Sunil'

Tot-al
33305.0
31295,7
%2005.0

-709.3

7 Rectveru,
100.000
99.970

102.236
--2.266

Anal ced bum .................. . ...
MAX

179

inSt i1
0.000

16 . 000
76.000

0.000

Fin:! 1
0.000
4 . 657
0.200
0.200



F q9 - L 222
P. I Pht.-j fuui itr AF A Sprrt.-tfrum' SP! SD3950 SPo

1 0, 0. 0. 0. 0. 1. 10. 10, 11, 10:
11 11 1 11. IP. 16, 6. 30. 10, 34. 7, 12.
21. 16, 35. 9. 10, 37. " 0, 16. 35. 9. 10.
31 9. 17, 16. 4, 11, 0. 10. 11. 16, 14.

J! 17, . 1, 14, 14. 19. 23. 32. 11. 17.
51 I 0 9. I2, 14. 20. 17. 16, 12. 10. 11

.1 10, 17. 12. 15. a. 20. 17. 11 , 17. 14,
71 12. 20. 20. 2t. 20. 17. 13. tR, 16. 2.
el 17, 22, 30. 14, 24, 35. 19, 20. 34, 21.

9i . 27, . 25, n 0 . 22, 15, 24, 2i, .5, 29;
101 24. 23, 20. 23. 29. 17. 23. 19. 26. 19:

111 22. 24. 25. 23. 29 22. 26, 1. 24. 33.
21 24, 33. 25. 30. 29, 20. 27. 24. 31, 234

131 19, 29. 20. 36, 31 30. 29. 33. 27. 27,
141 20. 2 . 3. 41, 32. 44. 46, 42. 20. 49,
151 94. 24. 47. 33. 31 30. 37. 50. 42, 51;
161 51 4 47. 41 . 4S. 60. 37. 60. 43, 44. 30,
171 37. 40, 59. 40. 55. 59. 60. A5. 57, 60.
181 53. !91 60, 65. 64. 60. 74, 56. 06. al.
191 6p. 75. 02, 02. 76. 93, 103 06. 95. 102,
201 110, 109. itO. 144. 129. MI. 137. 140. 152. 151.
211 155. 370, 365. 121. 103. 201. I 9?. 213. 20. 236.

!22 216. 270, 261. 292, 303, 324. 347. 335. 400. 403,
231 7196. 472, 456. 515. 490. 56t. 564. 500. 6 0. 672,
211 663. 696, 733. 764, 760, 747, 750. 762. 760, 739,

2 91 693. 664, 6264 613, 511, 472, 422. 360. 297. 263,
261 177. t07. 139 101. 0 . 611 52. 35. 4t, 26.
273 25, lp, 16. 19. 37, IfB 7. 16. 12. 1.
201 17b 16, 1l ]1. J0. 16, 12. 12, 34. 7;

- 9, 15. 16. 16. .17. 10. r, 17, 9, 9.
301 5 7. 5. . . I n. n, 7
7" - 1. 2., . 4, .. 2, 0
4 2- 0, .. 1, 0, 1, . .t 2, .
331 0, 1. 1. 4, 2. 0. 1,- 1. 2, 1.

I34, , 2, 1, 1, 0. 1. 1. 1. 2, 1,
351 1. 1. 0. 0. 1. 1, 0. 0. 0. 01
-46 0. . 0. 1. 0, 01 0. 0. 0. 0.

0a 0, 1. 0. 0. 0. 0, 0, 0. 0.
381 0. 0. 0. 0, 0. 0. 0. 0. 0, 0.
391 0, 0. 0, 0. 0. 0. 0, 1. 0. 0.
01j A. 1. 0. 0. 1, 0. 0, 1. 0. 0.

I11 0. 0. 0. 0. 0, 0, 0. 0. 0.
. 0, 0 1, 0. 0. 0. 0. 2. 01

171 0, 1, 0. 0. 0, 0. 0. 1. 0. 3.
44] 1, 0. 0. 0. 1. 0. 1. 0. 0. 0,-151 0 1. 0. 0. 1. 0. 0. 0. 0.

.61 0, ?, 1, 0. 0
31 0. 1. 0. 1. 0. 0. 0. 0.

19 1. 0. 2. 0. 0. 0. 0. 0. 0. 0
90. 0, 0, 0. 0, 0. 0, 0. o

531 : 0. 0..
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5c0 - Lr6Z

G E N E R A L A L P H A E N E R C Y
Rev. 1o10

A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
F950 AM

File ID: SD2724.SPC

Counted on: 2/12/90 015: 0
Detector/Geomgetru number: 2/ 1
Cuunt tiie: 30000. Sec

PEAK ANALYSIS

Peak heizht Peak center
Initial Final Initial Final

17.8 11.2 347.151 347.151
2259.9 2267.7 299.307 299.307
3066.1 3106.7 253.961 253.961

FWHM
Initial Final
12.000 0.091
24.000 17.117
24.000 14.242

Tau
Iitial Final
6.000 0.000

12.000 4.348
12.000 3.364

PEAK RESULTS

AEA Peak Centroid
Fract. Ex. Obs. Diff, FWHM
0.0265 5.756 5.742 0.014 0.00
0.4131 5.499 5.512 -0.013 0.08

5.480 5.512 -0.032
0.5604 5.295 0.07

Count
Rate c/m

:x.83
59.70

(30.98

ActivitV
d/m uCi/ea
19.94 0.898E-05

423.25 0.191E-03
0.146E-03

413.39 0.186E-03

DETECTOR CALIBRATION
Energw(MEV) = 4,076 + (0.0048)*Channel

Eneraw ranie (MeV); 4.076 TO 6.533
Efficioncu =0.1959 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Ro.; Lduals

Total
71370.0
71369.7
72254.9

-Su5*3

X Recoverw
100.000.
100.000
101.240
-1.240

Analuzed bu?
MAX

182
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Peak
ID

1
2
:3

Isotope
Pu236
Pu238
Am241
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Analytical Batch

Lab Segment Serial No.: F0893

Instrument

Procedure/Rev LA-933-141 / G-1

Technologist R. D. Hale

Date 03-12-90
Temperature 23 C

StartingTime 10:00

Ending Time 17:00

Chemist S. A. Catlow

Description Lab. Id.

1 Initial LMCS Check Std F0897

2 Reagent Blank F0898

3 Sample Composite 5 F0899

4 Duplicate Composite 5 F0900

5 Sample Composite 6 F0923
6 Duplicate Composite 6 F0924

7 Sample Composite 8 F0947

8 Duplicate Composite 8 F0948

9 Sample Composite 7 F0977

10 Duplicate Composite 7 F0978
11 Spike Composite 7 F0979

Customer ID.: 000005

Neptunium Analysis

Fusion Dissolution

Mount Volume = 500 uL

Description Lab. Id.

12 Final LMCS Check Std F0980

13

14

15

161

17

18

19

20

21

22

Primary Book Second Book Third Book Final Volume

Standard Type No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Std 148B33 /1 GOuL N/A

Spike 148B33/1OOuL F0947/250 uL N/A

Prepared by: J
Signalure

D. K Sato
sinted Name

Date: 08/20/90

Verified by: C. M. Seidel Date: 08/20/90
1alur' lluinwtdName

Approved by: a: L.H. Taylor Date: 5-/?- A
j'iinted Namte

.0

0'

4,
cc

p4

C

184 H
U,



Analytical Batch

Lab Segment Serial No.: F0893

Instrument WA77930

Procedure / Rev LA-438-101/C-2

Technologist S. C. Lai

Date 02-15-90

Temperature N/A

Starting Time 08:00

Ending Time 15:00

Chemist S.A. Catlow

Description Lab. Id.

1 Initial LMCS Check Std F0897

2 Blank F0898

3 Sample Core 5 F0899

4 Duplicate Core 5 F0900

5 Spike Core 5 F0901

6 Final LMCS Check Std. F0902

7

8

9
10 1

11 1 1

Customer ID.: 000005

Technetium Analysis

Fusion Dissolution

Description Lab. Id.

12

13

14

15
16
17

18

19

20

21

221

Primary Book Second Book Third Book Final Volume

Standard Type No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Std. 148B39/250uL 20 mL

Spike 148B39/250uL F0899/500 uL 20 mL

S. A. Cervantes
Pnnted Name

Date: 08-15-90

Verified by: C.M. Seidel Date: 08-15-90
S pa urePnnted Name

Approved by: L.II. Taylor Date:
Signatur I'inted Name

-a
4)

185 ~

Prepared by:



Single Shell Tank Phase
Calibration Record I-A

Analyte: TC 99
Procedure LA-508-11 Revision: A-0
Instrument: Liquid Scintillation Counter Property Number: WA77390
Technologist: R, A. Jones Payroll Number:

Date: 09-19-8

Calibration Standard ID: Book number Packard 6005802 #2
Analyte Concentration: See attached calibration sheets.
Type of Calibration: Ouench Curve.

Instrument Reading
Dilution Concentration Units =

1
2

3 See attached calibration sheets.
4

5

6
7
8 -

9

10

Comments: Quench Curve

Prepared by: SDe qrvantes-1

Verified by: Ll / C. M. Seidel Date: 9-12-90
~7 hircd Nunw

Approved by: 4 t 4...
- f Signa. ure

L. H. TaylorhiLmti Nrnyo
186 A Date: 7--,7-PO
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C C E (',/ I 1' 1 CI '

U;ER 5
Hill(04-11) I
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ccLA\\..rv\ Vt3At.N2IZz
Lr- &3Q -ic(

U S t:: T.- :7?, AL. PREEET TiEi L ..L
AMPLE REPEAT:: I CYCLE REPEAT 2 ECR:'N R2.:\3':

HH: Z ADCC~fOF:;N RCM: nY 2 PHASE NO TOW Y P'OET CK:N
RCN--i& 0. 1 INT2 991.. N
CHANNEL -LL:. 1 53) UL: C03 2BIEN: 0.10 BKC SUi:: 0.0

YiNGLE LABEL DPM SET. Up ON 19 SEP 1929 0E: 2?

IikNOWN TD: 1 f: 99 DYiEcr U
UiNI.NOWN, N:hF.M FACTOR p-.l o 1.0050C.)

UNKNOW!' N I TO. Tr1:.2 50--.
.JNKNOWN' HI-I ALF L XFE C0RREC rICN:N
YNDIVIDLAL UNlNOWN NORM FACTOR-N
q :ANDARD !D::131028-A !-It)
HA.F WFL REI(DA) DP
WANDARD DPV

TWO1 5N
IsC.u. Q

THU 15 FN2 1T- 21z-

VI AL::. VOLUM ::1

0 EKE 2I :: 0..00

Ni:NOWN REPLICAW I -1

IACKWTUNK
UENCH LIMITE

UE NCH CURVEC:Y
L:W /367 HIG :2 ---

oh:' POE oil

Di * - 1 1
H0: 112.,

C j

46.5 C
112,. 1W4

'.E %t -IME

9.27 10.00

EL TIME: r V3 HII

11.07 72.7

BACKGROUND JUENCH CURVFr' CONSTANT

OPiNCH CURVV C02FFIC...NT...

D:0,.00000000000

BACKGROUND QUENCh

MEASURED
-CrApf&

46. E0

CURVE CORRELATION TABLE

CALCULATE
CPM..

I& so

21:. DN ' F'UEu IT T T

190

L ;:

nu.:'t-/

1. W3-

BK (

1 52..7

PERCENT
DIFF.

0. 00

.:F,

0:20..0000000"~>

h ON0 0- 0
L. GW -- 7. 17

Hy[mb 1.0..-...
MY!- MY: 20 7.7
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Analytical Batch

Lab Segment Serial No.: F0893

Instrument WA77390

Procedure / Rev LA-378-103 / A-2
Technologist S. A. Cervantes

Date 02-16-90

Temperature 25 C

Starting Time 08:00; 02-13-90

Ending Time 16:30; 02-14-90

Chemist S. A. Catlow

Description Lab. Id.

I Initial LMCS Check Std F0897

2 Blank Comp 5 F0898

3 Sample Comp 5 F0899

4 Duplicate Comp 5 F0900

5 Spike Comp 5 F0901

6 Final LMCS Check Std F0902

7
8

10
11 ________________ _____ _

Customer ID.: 000005

Iodine-129 Analysis

Fusion Dissolution

(*) Total volume sent for counting.

Description Lab. Id.

12

13
14

15
16

17

18

19

20

21

221

Primary Book Second Book Third Book Final Volume

Standard Type No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Std 73B39 /1 mL 2 mls*

Spike 73B39 / 1 mL Sample/ 1 mL 2 mls*

S. A. Cervantes
PtNled Nam.e

Date: 8-15-90

Verified by: C. M. Seidel Date: 8-15-90
Sjatjre hinted Name

Approved by: L. H. Taylor Date:_e__fO I

Signatif ci~nd Name

192

Prepared by:



No. Isotope Half-life STNI--UCI
Erier s Abs,.nt(%)

1 I 129 1,600E+06 D 0.589
29,7 55.00

2 1 129 1,600E+06 D 0,589
39,6 7.50

SE 75 119,77 D 0,419E-01
121,1 17.30

4 SB 125 1004,40 D 0,447E-01
176,3 6M0

5 SE 75 119.77 D 0,419E-01
264,7 59.10

o SE 75 119.77 D 0.419E-01
279,5 25.20

* SD 125 1004.40 D 0.447E-01
380.5 1,53

,uxnium Enerss Epror foi Isotope Identification 1,5 keV

Lciflfnd-- ?
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'2"2 01/09/89

No. Enerig Eficikne3

29,7
2 6 1

121.1
A 176.3

264.7
27,5
380.5

Gh614"AN-- ?

0, 589E+00
08MYEt00
0,419E-01
0,PiqE-01
0.419E-01
0.119E-01
0.447E-01

.

194



H-2 DET, ISOTOPE FILE

No. Isotope Half-life MPC Value Calc.Limit
Energy Abs.Int,(%)

1 1 129 1.600E+06 D --- Yes
39.6 7,50

2 AM 241 1.50E+05 D --- Yes
59,5 35.90

3 Al 243 2.00E+06 D --- Yes
74.7 66.00

4 SB 125 1004.40 D --- Yes
176.3 6.80

5 SE 75 119.77 D --- Yes
136.0 59.00
121.1 17.30

Maximum Enerss Error for Isotope Identification 1.5 keV

MDL values are corrected for decas.

Command-- ?
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ArJIZMlIC ISOTOPE (ILYSIS

SAMPLE PARAMETERS PEAK SEARCH PARAMETERS

SEectrum LabeUl F-897
Simplc Counting Date
Souwle Collection Date
Decay Time
(ca.Live Time
AcaClock Tine
Deadti;e
Sample Mass

E.Cor. F atto r

Liiesbae File Namc:
ECficiecac File Nate:
Isotope File Nanu

14-FEB-90
14-FEB-90

0. Davs
3000. Sec.
'003. Sec,

1.000 Oh
1.000

JIM
'WEM01
1IM01

18:56:57
18:5600

0,016 Hrs,

Mem.Grour
Search Range
Max. X Error
Filter Width
Multiplet let
hax.Delta-E
1&O/Cfe
Zero Offset

1AB
25 - 200 keV

50.0 %
1,6 keY

tor 0,1
1.5 bV

0,20
0.60 kev

H2 Si? FILE 5/13/66
H2 EFF TALE 5/13/86
H-1 DET, ISOTOPE FILE

M P ?EAE SEARCH TABLE U**

No. OEneres
Cw (kev)

'l ":3a
39,3

. 91,5

T,Ec.ersv Net Cnts.
(k'V)

'M7

39,2

74.3
91.2

407.
21.
5i.
29.

Bsnd, 7 Err,

590,
590,
742.

56,
7O .
76.,

648
846

48,9
26,6
41.5

196

Eff,FUM
(keV)

1'375
1.375
1.373
1369
1.367
1,366

0.OOOOE+00
0,4492E+00
0.5054Et00
0.5637Et00
0.6149Et00
0. 5913E+00

1 129
AM 241
AM 243

. - ' BzY-7 - (oS St15-FEP-90 1L6'01:42



't 1 )It - i. , (

***:U IDENTIFIED IS OPES 0-Y01

Decas Corr,
Aburtdance(%) Rate(CPM)

%MPC
% Err flelta-E

I 129 ? O.968E-04 t/- 0.S31E-05
39,6 0,968E-01 7.50

Ar 241 ? O,.S4E-06 i/- 5.45tE-06
59.5 0.934E-06 35,90

I,C0

1.lu

8.15 8.6 0,4

0.42 489 -0,2

0.112E-OS +/- 0.298E-C
0,112E-05

6 t1,00
66100 1.01 26.6 0.4

4*t4 NDL TABLE U*Z

Decay Corr,
Abundance(X) Rate(CPm)

1.00
6.80 < 0,22

2 Err Delta-E
%MPC

U40f UNIDENTIFIED PEAKS **0*

Rate 2 Err. Erery Rate % Err. Enersg Rate X Err.

50.26 2.3 34.0 10.11 6.8 91.2 0,58 41.5

Nuclide
Ene rAi

uci/Gt

Hri 243 ?
74,7

UCI/SHelide
Enere P

125
106.3 <0,i3SE-04

4

a
'~

1$>

3'

29.3

sTOP --
D34 500

197



AUTOMATIC ISOTOPE ANALYSIS 15-FEB-90 17:13:24

SAMPLE PARAMETERS

Spectrum Label: F-898
Sample Counting Date
Sample Collection Date
Decas Time
Aco.Live Time
Aco.Clock Time
Deadtime
Sample Mass
Eff.Corr.Factor

Lineshape File Name!

Efficiene File ame
IsotoPe File Nme:

SEG.COMP$8
15-FEB-90
15-FEB-90

0. Dass
3000. Sec.
3003. See.

0.1 %
1,000 OM
1.000

16:04:04
16:04:00

0.001 Hrs,

PEAK SEARCH PARAMETERS

MemGroup
Search Range 25 -
Max, % Error
Filter Width
Multiplet Det.Factor
Max.Delta-E
keV/Ch.
Zero Offset

JIM - H2 SHP FILE 5/13/86
WEM01 -H 2 EFF TABLE 5/13/86
WIH01 -H -2 BET, ISOTOPE FILE

0f4t PEAK SEARCH TABLE *t*$*

No. 0.Energu T.Erergl Net Crrts,
(keV) (kev)

31.7*
36.40
74.6
91.3

31.7
36.4
74.4
91.0

101.
41,
47.
27.

Bind. % Err. FVHM
(keV)

221, 19.6 1,375
221. 42.5 1,375
113, 31.7 1.367
83. 44.4 1.366

Eff.

0 4322E+00
0,4718E+00
0,6151E+00
0.5917E+00

198

lAB
200 keV

50,0 %
1.6 keV
0.1
1.5 keV

0.20
0.60 keV

AM 243

89<9 -9385



r9)e- 6o -

**Ut IDENTIFIED ISOTOPES *****

Deca- Corr.
Ab'jndance(%) Rate(CP) % Err Delta-E

AN 243 ? 0.104E-05 4/- 0.330E-06
74.7 0. 104E-05 66,00

1.00
0,94 31.7 0.3

****4 MDL TABLE *****

Nuclide
EneriS

o I 129
39.6

AM 241
59.5

SB 125
o 176.3

UCI/GM

<0,101E-04

<0.204E-05

<0. 144E-04

Decas Carr.
Abundance(Z) Rate(CPN)

1,00
7.50 < 0.85

%NPC
2 Err Delta-E

1.00
35.90 < 0.92

1,00
6,80 < 0.86

***** UNIDENTIFIED PEAKS *****

EnerIs Rate '2 Err, Energs Rate X Err. Energv Rate 7 Err.

31.7 2,02 19.6 36.4 0.82 42.5 91.0 0.55 44.3

STOP --
BG4500

199

Nuclide
Enerss9

UCI/GM %MPC



VS9- r en-S
AUTOMATIC ISOTOPE ANALYSIS

SAMPLE PARAMETERS

Spectrum Label: F-899
Sample Counting Date
Sample Collection Date
Decay Time
AcoLive Time
AcoClock Time
DeadLime
Sample Mass
Eff.CorrFactor

Lineshape File Name*.
Efficience File Name:
Isotope File Name!

SEGCOMPt9
15-FEB-90
15-FEB-90

0. Dass
3000. Sec.
3002. Sec.
0.1 %

1,000 GM
1.000

JIm
WE01
WIM01

PEAK SEARCH PARAMETERS

Mem.Group
17:17:12
17: 17:00

0.003 Hrs,

Search Ranse 25
Max. X Error
Filter Width
Multiplet DetFactor
Max.Delta-E
kev/Ch,
Zero Offset

H2 SHP FILE 5/13/86
H2 EFF TABLE 5/13/86
H-2 DET. ISOTOPE FILE

*$Z** PEAK SEARCH TABLE *t*U

No. D.Enerss T.Enerqu Net Cnts,
(keV) (kev)

31.7
74.4
97.7

139.8

31.7
74.2
97.4
139,4

149,
35,
25.
29.

Bsnd. 7 Err.

124,
105,
65.
90.

12.5
41.3
43,2
43.5

200

lAB
- 200 keV

50.0 %
1,6 keV
0.1
1.5 keV

0.20
0.60 keV

Eff.FUHM
(keV)

1.375
1.367
1.366
1.368

0.4322E+00
0.6146E+00
0.5810E100
0.4944E+00

AM 243

15-FEB-90 18:11:42



r - f

V*0Z IDENTIFIED ISOTOPES kflfl

UCI/Qm Decay Carr,
Abundance(%) Rate

AM 243 ? 0,773E-06 +/- 0.319E-06
74,7 0.773E-06 66,00

1.00

ZMPC
(CPN) % Err Delta-E

0.70 41,3 0.5

**g** MDL TABLE *****

Deca Corr,
Abundarice(%) Rate(CPK)

100
7,50 < 0,92

1,00
35,90 K 0,89

1,00
6,80 K 0,87

7MPC
% Err Delta-E

**** UNIDENTIFIED PEAKS *U**

- ErerSg Rate 7 Err,

- 31.7 2.98 12.5

EnergS Rate X Err,

97,4 0,49 43,2

EnerAi Rate % Err.

139,4 0.59 43.5

STOP --
B64500

201

Nuclide
Ener

Nutl ide
Z '.re rY

1 129
C- 39,6

ee AM 241
m 59,5

et SB 125
176.3

UCI/Gm

K0.109E-04

<0.197E-05

<0,14 6E-04



'oc' - 4'fE- S
AUTOMATIC ISOTOPE ANALYSIS 15-FEB-90 20:04:04

SAMPLE PARAMETERS

Spectrum Label; F-900
Sample Counting Date
Sample Collection Date
Decay Time
Ace.Live Time
Aco.Clock Time
Deadtime
Sample Mass
Eff.Corr.Factor

Lineshape File Name;
Efficiency File Name:
Isotope File Name:

SEG.COMP*10
15-FEB-90
15-FEB-90
0. Dass

3000. Sec.
3003. Sec,

0.1 %
1.000 GM
1.000

JIM -
WEMOl -

WIM01 -

18:13:01
18:13:00

0.000 Hrs.

PEAK SEARCH PARAMETERS

Mem.Group
Search Range 25 -
Max. X Error
Filter Width
Multiplet Det.Factor
Max.Delta-E
keV/Ch.
Zero Offset

H2 SHP FILE 5/13/86
H2 EFF TABLE 5/13/86
H-2 BET. ISOTOPE FILE

***** PEAK SEARCH TABLE Z****

No. O.Enerds T.Energv Net Cnts,
C (keV) (kev)

31.8
59,1
74.6

184.1

31.8
59.0
74,4

183.6

121,
24,
40.
24,

Bgrd. X Err. FWHM
(kev)

201.
51.
86.
57.

16.2
40.0
.1

43.5

1.375
1.369

1.367
1.378

201.1

lAB
200 keV

50.0 %
1.6 keV
0,1
1.5 keV

0.20
0.60 keV

Eff.

0.4329E+00
0.5625E+00
0.6151E400
0.3630E+00

AM 241
AM 243



CFc)C;O)- L(F6

VUC IDENTIFIED ISOTOPES *V*lf

Decay Corr,
Abundance(Z) Rate(CPH)

AM 241 ? 0.109E-05 +/- 0.435E-06
59.5 0.109E-05 35.90

AM 243 ? 0.890E-06 +/- 0.294E-06
74.7 0,890E-06 66100

1.00

1.00

% Err Delta-E

0.49 40.0 0,5

0.90 33.1 0.3

***** MDL TABLE **I**

Nuclide
-: Energs

I 129
39.6

ED 125
176.3

UCI/GM

<0,971E-05

<0.131E-04

Decay Corr.
Abundance(%) Rate(CPH)

1.00
7.50 < 0.82

1.00
6.80 < 0,90

MPC
% Err Delta-E

***** UNIDENTIFIED PEAKS U***

Enerqs Rate % Err.

31.8 2.42 16.2

Enersv Rate % Err,

183.6 0.48 43.5

Energg Rate X Err.

STOP --
BG4500

202

Nuclide
Ene rAd

7MPCUCI/Gh



AUTOMATIC ISOTOPE ANALYSIS

SAMPLE PARAMETERS PEAK SEARCH PARAMETERS

Srectrum Label: F-901
Sample Countini Date
Sample Collection Date
Decas Time
Ace.Live Time
Aca.Clock Time
Deadtime
Sample Mass
Eff.Carr.Factor

Lineshape File Name:
Efficienes File Name!
Isotope File Name:

SEG.COMPt11
15-FEB-90
15-FEB-90

0. Dass
3000. Sec.
3003. Sec.

0.1 %
1.000 Gil
1.000

JIM
WEH01
WIN01

20:05:34
20:05:00

0.009 Hrs,

Mem.Group
Search Range
Max. % Error
Filter Width
Multiplet Det.Fac
Max.Delta-E
keV/Ch.
Zero Offset

1AD
25 - 200 keV

50.0 %
1.6 keV

tor 0.1
1.5 keV

0.20
0.60 keV

H2 SHP FILE 5/13/86
H2 EFF TABLE 5/13/86
H-2 DET, ISOTOPE FILE

fl*** PEAK SEARCH TABLE *****

No. O.Enersv TErierAs Net Cats.
(kev) (keV)

1
2
3
4
5

29,4f
34.0*
39.4
59.6
74.3

29.4
34.0
39.3
59.5
74.1

1882,
345,
312,

22,
41,

BAnd, Z Err.

522.
522.
650.
64.
97,

2.7
9,0

10.2
49,6
34.4

203

Eff,FWHM
(keV)

1.375
1.375
1,373
1.369
1.367

010000E+00
0.4492E+00
0.5067E+00
0.5633E+00
0.6143E+00

I 129
AM 241
AM 243

15-FED-90 21:14123



*U** IDENTIFIED ISOTOPES U4Z*

Deca Corr.
Aburndance(%) Rate(CPM) X Err

1 129 ? 0.740E-04 4/- 0,757E-05
39.6 0,740E-04 7.50

AM 241 ? 0.980E-06 4/- 0.486E-06
5?. 5 0.980E-06 35.90

0.907E-06 +/- 0,312E-06
0.%7E-06

1.00

1.00

1.00
66.00

6.25 10,2 0.3

0.44 49.6 0.0

0,82 34,4 0.6

***0 MDL TABLE *UU

Nuclide

c:y Eneryu
SB 125

fw 176.3

UCI/GM

<0,143E-04

Decau Corr,
Abundarice(%) Rate(CPR)

1,00
6.80 < 0.85

%MPC
% Err Delta-E

***** UNIDENTIFIED PEAKS *****

Enern1 Rate % Err, Enern Rate % Err,

29.4 37.65 2.7 34.0 6.89 8.9

STOP --
BG4500

Enermi Rate % Err,

. 204

Nuclide
Enerus

UCI/GM

EJ'O1. -

Delta-E
MPC

AM 243 ?
74.7



V 1o2. -&1 S S
AUIOMATIC ISOTOPE ANALYSIS 15-1E-90 22:08:55

SAMPLE PARAMETERS

Spectrum Label: F-902
Sample Countins Date
Sample Collection Date
Decay Time
lai.Live Time

Ace.Clock Time
Deadtime
Sample Mass
Eff,CorrFactor

Lineshape File Name:
Efficiencs File Nani&
Isotope File Name!

PEAK SEARCH PARAMETERS

SEG.COMPI12
15-FEB-90
15-FEB-90

0. Days
3000, See,
3003, See,

0.1 %
1,000 GM
1,000

JIM
WEM01
WIM01

21:15:58
21:15:00

0,016 Hrs,

Mem.Group
Search Ranle 25 -
Max, X Error
Filter Width
Multiplet Det.Factor
Max, Delta-E
keV/Ch.
Zero Offset

H2 SHP FILE 5/13/86
112 EFF TABLE 5/13/86
H-2 DET, ISOTOPE FILE

t0t t PEAK SEARCH TABLE **

No, 0.Enersy TErersy
C (keV) (keV)

Net Cnts. Bsnd. X Err, FUHM
(keV)

4910. 840,
960, 840,
822, 994,

34, 79,
30, 53,

1AD
200 keY

50,0 7
1.6 keV
0,1
1,5 keV

0,20
0.60 keV

29,3U
34,1*
39,3
74,2
92.6

29,3
34,1
39,2
74.0
92.3

1,6
4,6
5,3

37,3
35,3

1,375
1,375
1,373
1,367
1,366

0, OOOE+00
0,4501E+00
0,5054E+00
0,6140E+00
0,5895E+00

1 129
AM 243

205



W'sc~Z. -L- 5b5

*i* IDENTIFIED ISOTOPES ***

Beean Corr,
Abundnce(Z) Rate(CP) % Err Delta-E

%MPC

1 129 ? 0,195E-03 +/- 0.103E-04
39.6 0,195E-03 7.50

AM 243 ?
74,7

0.761E-06 +/- 0.284E-06
0M761E-06 6L0O

1.00

1.00

16.45 5.3 0.4

0.68 37.3 0.7

*** MDL TABLE *****

Nuclide
C Energ

Am 241
59.5

SB 125
176,3

UCI/GM

<0. 190E-05

<0.152E-04

Decau Cor,
Abundance(%) Rate(CPM)

1.00
35,90 < 0,85

X Err Delta-E

1.00
6,80 < 0.91

***U* UNIDENTIFIED PEAKS U*W

Enerts Rate % Err. Energy Rate % Err. Energg Rate Z Err.

29.3 98.19 1.6 34,1 19.21 4,6 92.3 0,59 35.3

STOP --
E-64500

206

Nucli de
Eners5

UCI/GM



Analytical Batch

Lab Segment Serial No.: F0893

Instrument HW38316

Procedure/Rev LA-220-101 / C-0
Technologist M. M. Sims

Date 03-08-90

Temperature N/A

Starting Time 15:00 / 03-08-90

Ending Time 6:18 / 03-09-90

Chemist S. A. Catlow

Description Lab. Id.

1 Initial LMCS Check Std F0897

2 Reagent Blank F0898

3 Sample Comp 5 F0899

4 Duplicate Comp 5 F0900

5 Spike F0901
6 Final LMCS Check Std F0902

7

8

9
10

11

Customer ID.: 000005

Strontium Analysis

Fusion Dissolution

(*) Sample is prepared as a dry mount.

(**) The spike ratio was too low for
recovery.

Description Lab. Id.

12

13

14

15
16

17

18

19

20

21

22

Primary Book Second Book Third Book Final Volume

Standard Type No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Std 106B44/ 1 mL N/A*

Spike **

Prepared by: 4 S. A. Cervantes
Printed Name

Date: 8-14-90

Verified by: C. M. Seidel Date: 8-14-90
7u hPinted Name

Approved - L.H. Taylor Date:Zi/2&
Sigm.turc PbnA Nam

C

-r
C

(N

C

207 -t
H
to
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Single Shell Tank Phase
Calibration Record I-A

Analyte: Strontium
Procedure 'n--me-Ow Revision: A-1
Instrument: n9-0MLr #0 Property Number: WA45242

Technologist: R A Inn(q Payroll Number:

Date:

Calibration Standard ID: Book number 48B16G; 48B16J; 48116L
Analyte Concentration: 36760: 58980; 112700 cpm.

Type of Calibration: Efficiency

Instrument Reading
Dilution Concentration Units =

1
2

3 See Atta hed Calibratiom Sheets.
4

5

6
7

8

9

10

Comments:

Prepared by: Cervantes Date: p...2'.

Verified by: C. M. Seidel Date: 8-29-90
tlue IrimeNaNoe

'42
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CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS:

DETECTOR No. 10

RADIONUCLIDE: SrY-90
HALF LIFE: 10590
COUNT TIME:
CPM BKG:

USING PROCEDURE LQ-508-002

TIME ZERO DATE (HD):

DATE COUNTED (HD):

13977

16309
5

22
CALIBRATED BY: RA JONES HD 0 = 09/25/44

STANDARD
ID

48BET

48BG16U

481ETV

SIZE DATE

05/21/89

05/21/89

05/21/89

TIME COUNTS @
0 DEG.

84795

107308

208878

COUNTS @
90 DEG.

84166

108714

200713

COUNTS @.
180 DEG.

84768

109687

210979

COUNTS @
270 DEG.

83389

109090

211700

05/21/89

05/21/89

05/21/89

5

5

5

209

48B16G

48B16J

48816L

2

2

2

62088

102092

192834

62802

101782

198242

61690

101676

197051

63053

101546

195835



STANDARD
ID

48B16T

48B16U

48B16TV

AVERAGE,

STANDARD
ID

48B 166

48B16J

48B16L

AVERAGE,

STANDARD
ID

36B40A6G

36B4036

36B40C5

AVERAGE,

SIZE

1 "

1 "

1"

is" =

2"

2.

2"-

2"1 =

STD
VALUE

40910

54640

104000

0. 4694

STD
VALUE

36760

58980

112700

0. 4005

STO
VALUE

5"

5."

5"

0

ERR5" =

AVE
CpM

16834

21718

41592

+/- @95%

AVE
CPM

12460

20333

39176

+/- @95%

AVE
CPM

0

0

0

+/- @95%

DECAY
CORR

1. 16

1. 16

1.16

0.0171

DECAY
CORR

1.16

1. 16

1.16

0. 0101

DECAY
CORR

1.16

1. 16

1. 16

ERR

DECAY CORR
CPM

19610

25299

48450

3.64 %

DECAY CORR
CPMr

14514

23686

45636

2.52 %

DECAY CORR
CPM

0

0

0

ERR %

EFFICIENCY

0. 4793

0. 4630

0.4659

ON 05/21/89

EFFICIENCY

0.3948

0.4016

0. 4049

ON 05/21/89

EFFICIENCY

ERR

ERR

ERR

ON 05/21/89

--------------------------------------------------------------------------

NEW EFFS FOR DET 10 SrY-9O 0.4C94 2" 0.4005

5.. ERR
--------------------------------------------------------------------------

pr 0 C e- U-r-, L COS- qov-

o A-rN 4 o tb e m
170Y +fQ-

U-YA y4a'-x

210



EUUHI LUN CO'~
-y ~A ..3T. =F rx I

c)DETECTOR 10 POSITION 1 52719;..32

S ~~~ ~ ~ .. ..................

....................... ................................. ....... ...... .. ............. ... ................................ . ...
........ .... .. ....2 . . . . . . . . .......

iui.
. . . . .. ...... , C r 2F. .~~ .............

IF, J 2

I Ir
...... .... .. ..n.... ..~ ..... .\......

o .. .... ..... t.. .. I.F

o ... ...- .......... .... ..... ..... .... 1.. ............ .. ....
IA) j F..... ............ ..... ...... ................. .... F.... ..... .. i l l.. ...... .. . .....i. .. ..

F 2 0

N ) F JF 1'
1

.. . .21 F ..... F .2..
F- . F.. .... 

.... ... .. ..... ...... ..... ...

..... J . . . 41 F.... .... ... .. ........

Ft .F... F.

....... ........... ... ...... ........ ........ ....... ..
- ~... .... .4 W F. oF ... F...l l

F ............ . . F... .........

U)F F FI ... ......... . ......

c.r .r ....... 5. F... ... F .F. F.. . F. ........

FLO

......... ........................I
I-IF .... .4 .... F.... F F...

. F .. .. .............i... ........ .... ... .

.. ......... .. 2  .... : .F F .... .. .. ........... ...... . F ... .... .

... . ... F.. .I F...... .... .. .... ..... ....... .... ..
... ... .. F.. 2 .. ... F J F. .. F........

... .. .. . .. .. .. .F. ... ... ..... .... ........ . ..... ... .......

... F.... ..F. ..F...

212



This page vas inteticmlly left blak.

212



WATER DIGESTION TEST ANALYSIS
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SINGLE SHELL TANK PROJECT

Tank:
Core:
Segment:
Customer ID:

Laboratory ID:
Water Digestion

Laboratory ID:
pH

Laboratory ID:
Ion Chromatograph

Fluoride
Chloride
Nitrate
Phosphate
SuLphate

Laboratory ID:
Amonia

Laboratory ID:
Carbonate

Laboratory ID:
Chrome VI

C Laboratory ID:

Nitrite
Laboratory ID:

1V Total Alpha
Total Beta

C Laboratory ID:
GEA Cs-137

Laboratory ID:
Putoniin

Laboratory ID:
Americium 241
Laboratory ID:
Carbon 14

Laboratory ID:
Iodine 129

Laboratory ID:
Neptuniun

Laboratory ID:
Strontium 90

Laboratory ID:
Technetium 99

Laboratory ID:
Tritiun

Laboratory ID:
Arsenic

Laboratory ID:
Mercury

Laboratory ID:
Selenium

241-U-110
5
F0893
Core Composite 5

Check
Standard

N/A
N/A

F0903
101.10%

F0903

95.10%
98.90%
100.00%
104.00%
93.30%

CORE 5 COMPOSITE
WATER DIGESTION
RESULTS FROM 1ST

UNITS FOR SAMPLES ARE

Blank

F0904
N/A

F0904
5.94

F0904

<0.1
0.178
0.751
<1.0
<1.0

SampLe

F0905
9.3

F0905
11.46

F0905

ppm
ppm
ppm
ppm
ppm

F0903 F0904
96.40% <1.19E+02

F0903
101.00%

*

F0904
5.40

4.38E+03
<1.09E+03
3.38E+04
1.09E+04
1.09E+04

F0905
<1.28E+04

F0905
ug 2.85E+03

SarnpLe
Duplicate

F0906
g/L 10.9

F0906
11.85

F0906

ug/g
ug/g
ug/9
ug/g
ug/g

ug/g

ug/g

1.42E+04
<9.27E+02
6.27E+04
2.84E+04
4.34E+03

F0906
<1.09E+04

F0906
2.61E+03

LEACH
WET WEIGHT

g/L

ug/g
ug/g
ug/g
ug/9
ug/g

ug/g

ug/g

Spike of
Sample
F0907
10.7

F0907
N/A

F0907

125.50%
101.82%
109.83%
112.83%
105.50%

F0907
94.80%

F0907
102.69%

Check
Standard

N/A
g/L N/A

F0908
101.00%

F0932

99.70%
103.50%
100.80%
103.20%
92.30%

F0908
94.80%

F0908
102.10%

*

F0903 F0904
99.00% <3.49E-01

F0201
97.30%
105.10%

F0216
9.96E-07
2.97E-05

F0903 F0904
96.90% <5.45E-02

F0903 F0946
109.50% <7.29E-03'

F0897 F0946
101.30% <1.50E-02

F0903 F0904
86.50% <5.60E-04

F0903 F0904
104.80% <1.99E-01

F1058
70.80%

F0904
<1.08

F0903 F0904
97.20% <4.98E-03

F0903 F0904
94.30% <2.11E-02

F0903 F0904
99.30% <1.13E-02

F0903 F0904
94.60% <5.00E-03

F0903 F0904
99.80% <1.44E-03

F0903 F0904
106.00% <1.00E-02

Uci/L
wCi/L

uci/L

uci/L

uci/L

uci/L

uci/L

uci/L

uci/L

uci/L

uci/L

ppm

F0905
7.27E+03

F0905
<3.67E-03
1.02E+01

F0905
14

F0905
8.62E-04

F0905
<1.24E-03

F0905
5.16E-04

F0905
<6.78E-03

F0905
<1.16E-01

F0905
7.62E-02

F0905
3.12E-03

F0905
2.21E-03

F0905
<5.38E-01

F0905
<1.55E-01

F0905

ppm <1.08

ug/g

uci/g
uci/g

F0906
1.36E+04

F0906
<3.13E-03
1.49E+01

F0906
uci/g 13.6

UCi/9

uci/g

uci/g

uci/g

uci/g

uci/g

uci/g

ug/g

ug/g

F0906
<5.63E-04

F0906
<1.04E-03

F09 06
4.32E-04

F0906
<9.82E-03

F0906
<9.91E-02

F0906
5.69E-02

F0906
6.60E-03

F0906
2.71E-03

F0906
<4.59E-01

F0906
<1.32E-01

F0906
ug/g <9.17E-01

*

ug/g

uci/g
uci/g

F0907
96.10%

F0204
**

**

F0907
uci/g 102.40%

uci/g

uci/g

mi/9

uci/g

uci/g

uci/g

uci/g

uci/g

ug/g

ug/9

ug/g

F0949
**

F0949
**

F0907
88.90%

F0907
94.70%

F1081
34.80%

F0907
123.00%

F0907
1.16%

F0907
98.30%

F0907
81.70%

F0907
98.20%

F0907
73.90%

F0908
98.80%

F0205
100.80%
106.60%

F0908
95.07%

F0950
105.90%

F0950
105.80%

F0908
98.00%

F0908
107.50%

F1077
71.60%

F0908
100.50%

F0908
101.00%

F0908
99.80%

F0908
98.80%

F0908
104.60%

F0908
94.40%

* Did Not Run Analysis.
** Ratio of Standard To SampLe Insufficient To Calculate Spike Recovery.
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ICP Results Data Summary

Instrument
Starting

LMCS
Standard

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lithium
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Strontium
Thallium
Vanadium
Zinc

Date Analyzed:
Procedure:

Analyst:
Digestion
Procedure:

Acid
Digest.

LMCS
Standard

101.94%
103.10%
108.56%
108.49%
107.33%
102.99%
104.32%
90.82%

104.45%
104.12%
106.43%
102.50%
107.64%
103.54%
98.32%

102.34%
104.45%
99.48%

103.78%
101.90%
104.58%
99.91%
99.65%

103.98%

JULY 9, 1990
LA-505-151/A-0
J. A. WHITE
Water Digestion
LA-505-159/A-0

Reagent
BLANK

ppm

< 2.35
< 2.99

< 0.70
< 0.08
< 0.01
< 0.12

1.04
< 0.12
< 0.77
< 0.50
< 0.23
< 0.10

0.45
< 0.03
< 0.15
< 0.46
< 6.68
< 1.99
< 0.58

4.10
< 0.03

1.51
< 0.39

0.21

Reagent Blank
Core 5 Composite

Duplicate Core 5 Composite
Spike of Core 5 Composite

Wet
Weight
Sample

ug/g

4332
307

< 72
< 8
< 1I
< 13

63
807

< 79
< 51

29
< 10

92
< 4
< 16
< 47
< 685

255
< 59

127953
< 3
< 141
< 40

19

Wet
Weight
Sample

Duplicate
ug/g

6274
273
64
7

11
1946
2405
71
46
21
9

2367
3
14
42

611
4289
53

111278
3

126
36

1909

Spike
Recovery

125.25%
108.72%
110.09%
108.99%
108.14%
101.47%
103.30%
90.91%
98.54%
106.69%
106.52%
101.09%
124.83%
101.98%
100.07%
101.50%
122.48%
110.85%
102.92%

NOT CALC.
102.99%
127.83%
102.07%
103.43%

Di Luti ion
Factor

Other Elements
Boron
Cerium
Europium
Lanthanum
Mercury
Neodymium
Sulfur
Tantalum
Tin
Titanium
Zirconium

LT: Less Than
NC: Not Calibrated

NOT CALC: Not Calculated

103.83%
96.87%
96.18%
93.88%

104.05%
95.33%

101.58%
96.99%

102.44%
101.96%
96.87%

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

215

F904
F905
F906
F907

LMCS
ACID

Digestion

Closing
LMCS

Standard

102.50%
103.33%
109.09%
106.68%
106.33%
103.17%
102.78%
90.53%
104.74%
102.75%
106.33%
101.12%
107.44%
102.93%
98.41%
102.75%
106.83%
100.23%
107.60%
101.79%
103.14%
99.80%
98.23%
103.54%

2.40
4.28
0.08
0.44
0.77
6.71
0.51
0.86
0.45
0.11
0.44

667
439
8
46
66

688
1802
88
47
11
46

2498
< 391
< 7
< 41

1903
< 613

5103
< 79
< 41
< 10
< 41

<

<

<

<

103.11%
99.99%
95.39%
95.46%

100.76%
89.02%
94.22%
98.38%

106.91%
103.44%
99.10%

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

103.08%
99.00%
96.20%
98.40%

104.93%
93.97%

102.49%
97.63%

102.92%
101.79%
96.70%



SINGLE SHELL TANK PROJECT

Tank: 241-U-110
Core: 5
Segment: F0893
Customer ID: Core Composite 5

CORE 5 COMPOSITE
WATER DIGESTION
RESULTS 1ST LEACH

RESULTS ON LABORATORY DIGESTIONS

Laboratory ID:
Water Digestion

Laboratory ID:
PH

Laboratory ID:
Ion Chromatrograph

Fluoride
Chloride
Nitrate
Phosphate
Sulphate

Laboratory ID:
Ammonia

Laboratory ID:
Carbonate

Check
Standard

N/A
N/A

F0903
101.10%

F0903

95.10%
98.90%
100.00%
104.00%
93.30%

F0903
96.40%

F0903
101.00%

Blank

F0904
N/A

F0904
5.94

F0904

<0.1
1.78E-01
7.51E-01

<1.0
<1.0

F0904
<1.19E+02

F0904
5.4

Sample

F0905
9.30

F0905
11.46

F0905

ppm
ppm
ppm
ppm
ppm

ppm

4.07E+01
<10.1

3.14E+02
<101.00
<101.00

F0905
<1.19E+02

F0905
ug 2.65E-02

Sample
Duplicate

F0906
g/L 10.90 g/L

F0906
11.85

F0906

ppm
ppm
ppm
ppm
ppm

ppm

g/L

1.55E+02
<10.1

6.83E+02
3.10E+02
4.73E+01

ppm
ppm
ppm
ppm
ppm

F0906
<1.19E+02 PPM

F0906
2.85E-02 g/L

Laboratory ID:
Chrome VI

Laboratory ID:
Nitrite

Laboratory ID:
Total Alpha
Total Beta

Laboratory ID:
GEA Cs-137

Laboratory ID:
74 Plutonium

Laboratory ID:
Americium 241

Laboratory ID:
Carbon 14

Laboratory ID:
Iodine 129

Laboratory ID:
Neptunium

Laboratory ID:
Strontium 90

Laboratory ID:
Technetium 99

Laboratory ID:
Tritium

Labortory ID:
Arsenic

Laboratory ID:
Mercury

Laboratory ID:
Selenium

* Did Not Run Analysis
** Ratio Of Standard To

F0903
99.00%

F0201
97.30%
105.10%

F0903
96.90%

F0903
109.50%

F0897
101.30%

F0903
86.50%

F0903
104.80%

F1058
70.80%

F0903
97.20%

F0903
94.30%

F0903
99.30%

F0903
94.60%

F0903
99.80%

F0903
106.00%

F0904
<3.49E-01

F0216
9.96E-07
2.97E-05

F0904
<5.45E-02

F0946
<7.29E-03

F0946
<1 .50E-02

F0904
<5.60E-04

F0904
<1.99E-01

F0904
<1.08

F0904
<4.98E-03

F0904
<2.11E-02

F0904
<1.13E-02

F0904
<5.00E-03

F0904
<1.44E-03

F0904
<1.00E-02

ppm

uci/L
uci/L

uci/L

uci/L

uci/L

uci/L

uci/L

uci/L

uci/L

uci/L

uci/L

ppm

ppm

F0905
6.76E+01

F0905
<3.41E-02
9.52E+01

F0905
1.30E+02

F0905
8.02E-03

F0905
<1.15E-02

F0905
4.80E-03

F0905
<6.31E-02

F0905
<1.08

F0905
7.09E-01

F0905
2.90E-02

F0905
2.06E-02

F0905
<5.00E-03

F0905
<1.44E-03

F0905
<1.00E-02

F0906
ppm 1.48E+02 ppm

F0906
uci/L <3.41E-02 uci/L
uci/L 1.62E+02 uci/L

F0906
uci/L 1.48E+02

F0906
uci/L <6.14E-03

uci/L

uci/L

F0906
uci/L <1.13E-02 uci/L

F0906
uci/L 4.71E-03 uci/L

F0906
uci/L <1.07E-01 uci/L

F0906
uci/L <1.08 uci/L

F0906
uci/L 6.19E-01 uci/L

F0906
ucl/L 7.19E-02 uci/L

F0906
uci/L 2.95E-02 uci/L

ppm
F0906

<5.00E-03

F0906
ppm <1.44E-03 ppm

F0906
ppm <1.00E-02 ppm

F0907
96.10%

F0204
**

**

F0907
102.40%

F0949
**

F0949
**

F0907
88.90%

F0907
94.70%

F1081
34.80%

F0907
123.00%

F0907
1.16%

F0907
98.30%

F0907
ppm 81.70%

F0907
98.20%

F0907
73.90%

Sample Insufficient To Calculate Spike Recovery.

216

g/L

Spike of
Sample
F0907
10.70

F0907
N/A

F0907

125.50%
101.82%
109.83%
112.83%
105.50%

F0907
94.80%

F0907
102.69%

Check
Standard

N/A
N/A

F0908
101.00%

F0932

99.70%
103.50%
100.80%
103.20%
92.30%

F0908
94.80%

F0908
102.10%

F0908
98.80%

F0205
100.80%
106.60%

F0908
95.07%

F0950
105.90%

F0950
105.80%

F0908
98.00%

F0908
107.50%

F1077
71.60%

F0908
100.50%

F0908
101.00%

F0908
99.80%

F0908
98.80%

F0908
104.60%

F0908
94.40%
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SINGLE SHELL TANK PROJECT

Tank:
Core:
Segment:
Customer ID:

241-U-110
5
F0893
Composite Core

CORE 5 COMPOSITE
WATER DIGESTION
RESULTS FROM 3RD LEACH

RESULTS ON LABORATORY DIGESTION

5

Check
Standard

Laboratory ID:

Water Digestion

Laboratory ID:

Total Organic Carbon

N/A

N/A

F0903

98.80%

Blank

F0904

N/A

F0904

5.2

Sample

F0905

10.02 g/L

F0905

ug <5.50E-03 g/L

Sample
Duplicate

F0906

10.10 g/L

F0906

<5.50E-03 g/L

Spike of
Sample

F0907

10.06 g/L

F0907

97.38%

Check
Standard

N/A

N/A

F0908

98.10%



SINGLE SHELL TANK PROJECT

Tank:
Core:
Segment:
Customer ID:

241-U-110
5
F0893
Composite Core

CORE 5 COMPOSITE
WATER DIGESTION
RESULTS FROM 3RD LEACH

UNITS FOR SAMPLES ARE WET WEIGHT

5

Check
Standard

Laboratory ID:

Water Digestion

Laboratory ID:

N/A

N/A

F0903

Blank

F0904

N/A

F0904

Sample

F0905

10.02 g/L

F0905

Sample
Duplicate

F0906

10.10 g/L

F0906

Spike of
Sample

F0907

10.06 g/L

F0907

98.80% 5.2 ug <5.49E+02 ug/g <5.05E+02 ug/g 97.38%

NJ
I-J
a,

Check
Standard

N/A

N/A

F0908

98.10%

9 i i4 3 1 0 2 10

Total Organic Carbon



Analytical Batch

Lab Segment Serial No.: F0893

Instrument N/A

Proccdure /Rev LA-504-101/A-2

Technologist S.A. Cervantes

Date 01-31-90

Temperature 25 C

Starting Time 13:00 / 01-29-90

Ending Time 10:00 / 01-31-90

Chemist H. S. Rich

Description Lab. Id.

I Reagent Blank F0904

2 Sample Composite 5 F0905

3 Duplicate Composite 5 F0906

4 Spike Composite 5 F0907

5
6

7

8

10

11

Customer ID.: 000005

Water Digestion

Note: Sample is not spiked prior to
digestion. This procedure provides a sample
to be spiked later with the appropriate
element.

Description Lab. Id.

12
13
14

15
16

17
18

19

20

21

221

Primary Book Second Book Third Book Final Volume

Standard Type No. & Aliquot No. & Aliquot No. & Aliquot of Standard

N/A

Spike (see note)

Prepared by:
Signamur

S. A. Cervantes
Pnted Name

Date: 7-27-90

Verified by' C. M. Seidel Date: 7-27-90
- nIgIatture IPrintedNmue

Approvedby: L.H. Taylo- Date: f' f/
Piidc Name

C
0'

C

p4

C

219 ~
U,
LI,

.8

.



I of 2

Analytical Batch

Lab Segment Serial No.: F0893

Instrument N/A

Procedure/Rev LA-504-lO1 / A-2
Technologist M. Franz

Date 05-30-90

Temperature N/A

Starting Time 05-17-90

Ending Time 05-30-90

Chemist H. S. Rich

Description Lab. Id.

1 Reagent Blank F0904

2 Sample Comp 5 F0905

3 Duplicate Comp 5 F0906

4 Spike Comp 5 F0907

5 Reagent Blank F0928

6 Sample Comp 6 F0929

7 Duplicate Comp 6 F0930

8 Spike Comp 6 F0931

9 Reagent Blank F0982

10 Sample Comp 7 P0983
11 Duplicate Comp 7 F0984

Customer ID.: 000005

Water Digestion

Note: Sample is not spiked prior to
digestion.

1.) This procedure provides a sample
to be spiked later with the appropriate
element.

2.) Analysis performed on this
digestion will be Identified as Third Leaching'

Description Lab. Id.

12 Spike Comp 7 F0985

13 Reagent Blank F1006

14 Sample Comp 14 F1007

15 Duplicate Comp 14 F1008

16 Spike Comp 14 F1009
17 Reagent Blank F1030

18 Sample Comp 15 F1031

19 Duplicate Comp 15 F1032

20 Spike Comp 15 F1033

21 Reagent Blank F1054

22 Sample Comp 12 F1055

Primary Book Second Book Third Book Final Volume

Standard Type No. & Aliquot No. & Aliquot No. & Aliquot of Standard

N/A

Spike (See Note)

Prepared by:). AJ 4
SiginaliM

D. K. Sato
nIMed Name

Date: 8-28-90

Verified by: r C. M. Seidel Date: 8-28-90
lMnted Name

Approved by: L.H. Taylor Date: 9-< A
s~ naie inted Name

a-

220 F
en
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Analytical Batch

Lab Segment Serial No.: F0893

Instrument N/A
Procedure/Rev LA-504-101 /A-2

Technologist M. Franz

Date 05-30-90

Temperature N/A

Starting Time 05-17-90

Ending Time 05-30-90

Chemist H. S. Rich

Description Lab. Id.

1 Duplicate Comp 12 F1056

2 Spike Comp 12 F1057

3 Reagent Blank F1078

4 Sample Comp 13 F1079

5 Duplicate Comp 13 F1080
6 Spike F1081

7
8

10

11 1

Customer ID.: 000005

Water Digestion

Notes: Sample is not spiked prior to
digestion.

1.) This procedure provides a sample
to be spiked later with appropriate element.

2.) Analysis performed on this
digestion will be identified as Third Leaching"

Description Lab. Id.

12

13

14

15
16

17

18

19

20

21

221

Primary Book Second Book Third Book Final Volume

Standard Type No. & Aliquot No. & Aliquot No. & Aliquot of Standard

N/A

Spike (See Notes)

Prepared by: 9- s W
Stattir,

D. K Sato
Pi'nted Name

Date: 8-28-90

Verificd by: C. M. Seidel Date: 8-28-90
ure Printed Name

Approved by ? Z!-;2 L. H. Taylor Date: 9--/ _9 _
Signatu re Printed Name

0

0

w
4)

Cl
0
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Analytical Batch

Lab Segment Serial No.: F0893

Instrument N/A
Procedure / Rev LA-211-102

Technologist M. Franz

Date 02-06-90

Temperature N/A

Starting Time 07:30

Ending Time 10:00

Chemist R. E. Brandt

Description Lab. Id.

1 Initial LMCS Check Std F0903

2 Reagent Blank F0904

3 Sample Composite 5 F0905

4 Duplicate Composite 5 F0906

5 Sample Composite 6 F0929

6 Duplicate Composite 6 F0930

y Sample Composite 8 F0953

8 Duplicate Composite 8 F0954

9 Final LMCS Check Std F0908

10

11 ________________ _____ _

Customer ID.: 000005

pH Analysis of the Water Digestion

Description Lab. Id.

12

13

14

15

16

17

18

19

20

221

. Primary Book Second Book Third Book Final Volume

Standard Type No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Std 72C11 / 1 mL 1 mL

Prepared by: D. K. Sato
P'ined NameSigaalur

Date: 8-22-90

Verified by: C. M. Seidel Date: 8-22-90
uture Ihiend Name

Approved by: L.H. Taylor Date: ?-/7--0
Sigmiture 'tMd NUM ue

-t

I.



Analytical Batch

Lab Segment Serial No.: F0893

Instrument Dionex 4000

Procedure / Rev LA-533-105/A-3

Technologist N. Wright

Date 02-20-90

Temperature 24 C

Starting Time 11:40

Ending Time 14:20

Chemist H. S. Rich

Description Lab. Id.

I Eluent Blank *

2 Initial LMCS Check Std F0903

3 Blank F0904

4 Sample Comp 5 F0905

5 Duplicate Comp 5 F0906

6 Sample & Spike Comp 5 F097

7 Sample Comp 8 F0929

8 Duplicate Comp 8 F0930

9 Final LMCS Check Std F0932

10

I I

Customer ID.: 000005

Ion Chromatograph Analysis

Water Analysis

(*) Chromatogram Only

Description Lab. Id.

12

13

14

15
16
17

18

19

20

21

22

Primary Book Second Book Third Book Final Volume

Standard Type No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Standard 6C11HI/10OuL 10.1mL

Spike 35C9-67/300uL F0905/50uL 5.3 mL

Prepared by D.K. Sato Date: 8-13-90
S gnurePrinted Ninme

Verified by: C. M. Seidel Date: 8-13-90
SK .11ure Printed Name

Approved by: L.H. Taylor Date: C-/ 5.)
Signature Pinted Name

4,

C

C

w
4,

C',
C
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Single Shell Tank Phase
Calibration Record I-A

Analyte: Ion Chromatograph
Procedure LA-533-105 Revision: A-3
Instrument: Dionex 4000 Property Number: WB24721
Technologist: Nora Wright Payroll Number:

Date: 2/14/90

Calibration Standard ID: Book number 35C9-67 issued 02-06-90

Analyte Concentration: F-47; 01-60.0; N0 3 -481; P0 4 -492; S04-482 (in ppm)

Type of Calibration:

Instrument Reading
Dilution Concentration Units =

1

2

3 See Attacied Calibration Sheets.

4

5
6

7

8

9

10

Comments:

Prepared by: S.. S. A. Cervantes Date: 9-05-90
MO hnted Ntm

Verified by: C. M. Seidel Date: 9-05-90
hined NAsue

Approved by:L.H.Ty,___-/_224 L. H. Taylor Date:.
i'siglr fluN.'



DIONEX METHOD PARAMETERS - SST.HET

Detector Parameters
Number of Detectors........................................
Detector 1 Type............................................

Report Options
Run Time (minutes)..........................................
Detector 1 real time plot scale............................
Print Report...............................................
Print Replot...............................................
AutoScale Replot to Highest Peak...........................
Print Retention Times on Chromatogram......................
List Peaks Not Found in this run...........................
Report Unknowns found in run...............................
Record Raw Data............................................
Raw Data File Name: A:\90021401.D08
Record Result Data.........................................

Integration Parameters
Sampling Rate (seconds)........................
Peak Threshold (mV or us/data pt interval)....
Starting Peak Width (seconds).................
Peak Area Reject..............................

Integration Timed Events

Time Description

Calibration Parameters

External or Internal Calibration............
Calibrate by Area or Height.................
Replace Or Average Calibrations.............
Number Of Levels for Calibration............
Calibration fit type........................
Response Factor for unknown peaks...........
Default Injection Volume....................
Default Dilution Factor.....................
Area Reject for Reference Peaks.............
Percent Retention Time Window for Reference

External
Height
Replace
6
Quadratic
0.0
1.0
1.0
1000
5.0Peaks.

225

1
CDM

11.50
20.00
Yes
Yes
Yes
Yes
No
Yes
Yes

No

0.20
0.400
10.0
1000

. .. .. . ... . .

. .. .. .. .. . .

. .. .. .. .. . .

. .. .. . ... . .
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Component # 1 FLUORIDE Retention Time 0.97
Reference Peak C:\WINDOWS\AI400\METHOD\SST.MET
Least Squares Slope = 5.44273E-004
Least Squares Intercept = 2.08122E-002
Ka = -6.49314E-009

Level Amount

1
2
3
4
5
6

Area

1.41700E-001
3.53200E-001
7.03000E-001
1.39220E+000
2.73070E+000
5.25910E+000

1336
3478
7271

15622
37180
74116

Window Size

Height

246
616

1226
2625
5315

11092

Component # 2 CHLORIDE Retention Time 1.53
Reference Peak C:\WINDOWS\AI400\METHOD\SST.MET
Least Squares Slope = 7.08981E-004
Least Squares Intercept = -1.98232E-002
Ka = -1.71853E-008

Window Size

Level Amount

1 1.35700E-001
2 3.38300E-001
3 6.73300E-001
4 1.33330E+000
5 2.61540E+000
6 5.03700E+000

Component # 3 NITRITE Retention Time 1.95
Reference Peak C:\WINDOWS\AI400\METHOD\SST.MET
Least Squares Slope = 6.03688E-004
Least Squares Intercept = 4.43181E-001
Ka = 3.82519E-009

Level Amount

1 1.06990E+000
2 2.66670E+000
3 5.30700E+000
4 1.05099E+001
5 2.06146E+001
6 3.97026E+001

Area

9937
25698
53506

114215
218918
440177

Window Size

Height

1
2
4

Component # 4 BROMIDE Retention Time
Reference Peak FLUORIDE Window Size
Least Squares Slope = 1.66948E-003
Least Squares Intercept = 2.80223E-001
Ka = -5.76698E-010

1360
3515
7323
5244
8443
9476

3.00
5.00%

Level Amount

1 1.00100E+000
2 2.49500E+000
3 4.96500E+000
4 9.86850E+000
5 1.92877E+001
6 3.71471E+001

Area Height

1267
2903
6430

13713
28370
59291

200
489

1017
2088
4066
9183

Area
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0
0
0
0
0
0

Height

495
1341
2740
5689

11502
22240



Component # 5 NITRATE Retention Time 3.28
Reference Peak C:\WINDOWS\AI400\METHOD\SST.MET
Least Squares Slope = 2.28401E-003
Least Squares Intercept = -7.74708E-003
Ka = 5.71081E-009

Window Size

Level Amount Area Height

1 1.12180E+000 5253 468
2 2.79600E+000 15077 1234
3 5.56430E+000 30767 2460
4 1.10197E+001 63964 4753
5 2.16145E+001 132213 9250
6 4.16284E+001 274103 17468

Component # 6 PHOSPHATE Retention Time 5.15
Reference Peak C:\WINDOWS\AI400\METHOD\SST.MET
Least Squares Slope = 5.62393E-003
Least Squares Intercept = 1.29089E-001
Ka = -8.49058E-008

Window Size

Level Amount Area Height

1 1.06990E+000 2854 180
2 2.66670E+000 7216 437
3 5.30700E+000 16848 948
4 1.05090E+001 32539 1886
5 2.06146E+001 69406 3876
6 3.97026E+001 142872 8003

Component # 7 SULFATE Retention Time 6.43
Reference Peak C:\WINDOWS\AI400\METHOD\SST.MET
Least Squares Slope = 2.93889E-003
Least Squares Intercept = 2.61562E-001
Ka = -2.14409E-008

Window Size.

Level Amount Area Height

1 1.18360E+000 6077 338
2 2.95020E+000 17483 922
3 5.87130E+000 36861 1890
4 1.16275E+001 79004 4005
5 2.28068E+001 163581 8158
6 4.39247E+001 343157 16953

Component # 8 Oxalate Retention Time
Reference Peak FLUORIDE Window Size
Least Squares Slope = 0.00000E+000
Least Squares Intercept = 0.OOOOOE+000
Ka 0. OOOOOE+000

9.77
10.00%

Level Amount Area Height

1 0.00000E+000 0 0
2 0.OOOOOE+000 0 0
3 O.OOOOOE+000 0 0
4 0.OOOOOE+000 0 0
5 0.OOOOOE+000 0 0
6 0.00000E+000 98993 5848
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12200

Response

0

10100

Response

0

O Concentration (ug/m) 5.7

0 Concentration(ug/ml) 5.5407

tn 54420

Response

0
0 Concentration(ug/ml) 43.

Component: NITRITE
Fit Type: Quadratic
Conc . ( 3.825193e-009 *

( 6.036875e-004 * Resp )+

.729

Component: BROMIDE
Fit Type: Quadratic
Conc = ( -5.766983e-010

C 1.669477e-003 * Resp )+

0 Concentration(ug/ml) 40.8

Component: FLUORIDE
Fit Type: Quadratic
Conc = ( -6.493897e-009

( 5.442836e-004 * Resp )+

I

Component: CHLORIDE
Fit Type: Quadratic
Conc = ( -1.718534e-008

( 7.089808e-004 * Resp )+

24460

Response

0
229

50
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Concentration(ug/ml)

19210

Response

0

8803

Response

0

CN!

rn18650

rt

Response

0

O Concentration(ug/ml) 43.6

0 Concentration(ug/ml) 48.:

Component: PHOSPHATE
Fit Type: Quadratic
Conc = ( -8.490584e-008

( 5.623927e-003 * Resp )+

6729

Component: SULFATE
Fit Type: Quadratic
Conc = ( -2.144090e-008

( 2.938890e-003 * Resp )+

1172

230
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0

Component: NITRATE
Fit Type: Quadratic
Conc = ( 5.710807e-009 *

( 2.284009e-003 * Resp )+

791245.



DATA REPROCESSED ON Thu Jun 28 15:54:30 1990

Sample Name: AUTOCALIR Date: Wed Feb 14 14:51:13 1990
Data File : A:\90021401.DO3
Method : C:\WINDOWS\AI400\METHOD\SST.MET
CIM Address: 1 System : 1 Cycle#: 3 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes
Area reject = 1000
Amount Injected = 1

Number of Data Points = 3450
One Data Point per 0.2 seconds

Dilution factor = 1

PEAK RET
NUM TIME

PEAK
NAME

CONC. in
ug/ml AREA

REF % DELTA
HEIGHT BL PEAK RET TIME

FLUORIDE
CHLORIDE
NITRATE
PHOSPHATE
SULFATE

1.417e-001 1.336e+003
1.357e-001 1.267e+003
1.122e+000 5.253e+003
1.070e+000 2.854e+003
1.184e+000 6.077e+003

6.60
3.52

0.98 5.40

1.55

2 4 6

Minutes

0.98
1.55
3.52
5.40
6.60

246 1
200 1
468 1
180 1
338 1

0
0
0
0
0

0.00%
0.00%
0.00%
0.00%
0.00%

0.47

-0.16
0 8 10
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DATA REPROCESSED ON Thu Apr 12 13:13:00 1990

Sample Name: AUTOCAL2R Date: Wed Feb 14 15:03:32 1990
Data File : A:\90021401.DO4
Method : c:\windows\ai400\method\SST.met
ACI Address: 1 System : 1 Inject#: 4 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes
Area reject = 1000
Amount Injected = 1

Number of Data Points = 3451
One Data Point per 0.2 seconds

Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

1 0.97 FLUORIDE 2.338e-001 3.478e+003 616 1 0 0.00%
2 1.53 CHLORIDE 2.985e-001 2.903e+003 489 1 0 0.00%
3 3.48 NITRATE 2.393e+000 1.508e+004 1234 1 0 0.00%
4 5.30 PHOSPHATE 2.448e+000 7.216e+003 437 1 0 0.00%
5 6.55 SULFATE 2.398e+000 1.748e+004 922 1 0 0.00%

File: A:\90021401.DO4 Sample: AUTOCAL2R

1.800

1.550

1.300
NITRATE

- 1.050

0.800

0.550

0.300

0.050

-0.200

0.00

FLUORIDE

C iLORIDE

SULFATE

PHOSPHATE

LL
I I I III I I I I I I I I I I I I I I I

5.00
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DATA REPROCESSED ON Thu Apr 12 13:15:05 1990

Sample Name: AUTOCAL3R Date: Wed Feb 14 15:15:50 1990
Data File :A:\90021401.D05
Method : c:\windows\ai400\method\SST.met
ACI Address: 1 System : 1 Inject#: 5 Detector: CDM

*********--************ -EXTERNA ---TA -DARD --EP --T------------------- * * ** * ******************* EXTERNAL STANDARD REPORT **************

Stop time = 11.50 Minutes
Area reject = 1000
Amount Injected = 1

Number of Data Points = 3451
One Data Point per 0.2 seconds

Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
------------------------------------------------------------------------------------
1 0.97 FLUORIDE 4.653e-001 7.271e+003 1226 1 0 0.00%
2 1.53 CHLORIDE 5.941e-001 6.430e+003 1017 1 0 0.00%
3 3.45 NITRATE 4.762e+000 3.077e+004 2460 1 0 0.00%
4 5.32 PHOSPHATE 4.871e+000 1.685e+004 948 1 0 0.00%
5 6.57 SULFATE 4.772e+000 3.686e+004 1890 1 0 0.00%

4.050

3.550

3.050

2.550

File: A:\90021401.DO5 Sample: AUTOCAL3R

NITRATE

2.050
uS

1.550

1.050

0.550

0.050

FLUORIDE

C LO RIDE

SULFATE

PHOSPHATE

-0.450

0.00
I I I I III I I I I I I I I I I I I I I I I

5.00 10.00
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DATA REPROCESSED ON Thu Apr 12 13:17:29 1990

Sample Name: AUTOCAL4R Date: Wed Feb 14 15:28:08 1990
Data File : A:\90021401.D06
Method : c:\windows\ai400\method\SST.met
ACI Address: 1 System : 1 Inject#: 6 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes Number of Data Points 3451
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

1 0.97 FLUORIDE 9.215e-001 1.562e+004 2625 1 0 0.00%
2 1.53 CHLORIDE 1.177e+000 1.371e+004 2088 1 0 0.00%
3 3.40 NITRATE 9.431e+000 6.396e+004 4753 1 0 0.00%
4 5.33 PHOSPHATE 9.647e+000 3.254e+004 1886 1 0 0.00%
5 6.57 SULFATE 9.451e+000 7.900e+004 4005 1 0 0.00%

File: A:\90021401.D06 Sample: AUTOCAL4R

tv 9.050

C

6.550

NITRATE

SULFATE

uS 4.050
FLUORIDE

C1ELORIDE
PHOSPHATE

1.550

-0.950

0.00 5.00 10.00
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DATA REPROCESSED ON Thu Apr 12 13:19:41 1990

Sample Name: AUTOCAL5R Date: Wed Feb 14 15:40:27 1990
Data File : A:\90021401.DO7
Method : c:\windows\ai400\method\SST.met
ACI Address: 1 System : 1 Inject#: 7 Detector: CDM

**-************-*******-EXTE--AL--TA--ARD------------------- 
EPT---------****************** EXTERNAL STANDARD REPORT **************

Stop time = 11.50 Minutes
Area reject = 1000
Amount Injected = 1

Number of Data Points = 3451
One Data Point per 0.2 seconds

Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
----------------------------------------------------------------------------------------

1 0.97 FLUORIDE 1.808e+000 3.718e+004 5315 2 0 0.00%
2 1.53 CHLORIDE 2.308e+000 2.837e+004 4066 2 0 0.00%
3 3.37 NITRATE 1.850e+001 1.322e+005 9250 1 0 0.00%
4 5.37 PHOSPHATE 1.892e+001 6.941e+004 3876 1 0 0.00%
5 6.58 SULFATE 1.854e+001 1.636e+005 8158 1 0 0.00%

File: A:\90021401.DO7 Sample: AUTOCAL5R

18.000

15.500

13.000

" 10.500

uS
Os 8.000

5.500

3.000

0.500

NITRATE

FLUORIDE

C LOIRIDE

LL

SULFATE

PHOSPHATE

-2.000

0.00
I I I I I I I I I I I I I I I

5.00 10.00
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DATA REPROCESSED ON Thu Apr 12 13:24:37 1990

Sample Name: AUTOCAL6R Date: Wed Feb 14 15:52:46 1990
Data File ': A:\90021401.D08
Method : c:\windows\ai400\method\SST.met
ACI Address: 1 System : 1 Inject#: 8 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes
Area reject = 1000
Amount Injected = 1

Number of Data Points = 3451
One Data Point per 0.2 seconds

Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

1 0.97 FLUORIDE 3.481e+000 7.412e+004 11092 2 0 0.00%
2 1.53 CHLORIDE 4.444e+000 5.927e+004 9183 2 0 0.00%
3 3.28 NITRATE 3.563e+001 2.741e+005 17468 1 0 0.00%
4 5.15 PHOSPHATE 3.644e+001 1.429e+005 8003 1 0 0.00%
5 6.43 SULFATE 3.570e+001 3.432e+005 16953 1 0 0.00%

File: A:\90021401.D08 Sample: AUTOCAL6R

18.000

15.500

13.000

10.500

us
8.000

5.500

3.000

0.500

NITRATE

FLUORIDE

C iLORIDE

SULFATE

PHOSPHATE

L C-

-2.000[

0.00
.I I j

5.00 10.00
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DIONEX SCHEDULE - A:\90021900.SCH

Inject Sample Name Method Name Data File Volume Dilution Int Std
--------------------------------------------------------------------------------
1
2
3
4
5
6
7
8
9
10
11
12
13
14

SETUP
BLANK
LMCS/6C11HI
LMCS/73C11J
904B
905
906D
907S
929
930D
983
984D
LMCS/6C11HI
LMCS/73C11J

c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
C:\windows\ai
c:\windows\ai
c:\windows\ai

1
1
1
1

c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai

010
1
101
101
1
101
101
101
101
101
101
101
101
101
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DATA REPROCESSED ON Thu Apr 12 09:53:16 1990

Sample Name: BLANK Date: Tue Feb 20 11:53:57 1990
Data File : A:\90-24563.D02
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 2 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes
Area reject = 1000
Amount Injected = 1

Number of Data Points = 3451
One Data Point per 0.2 seconds

Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

File: A:\90-24563.D02 Sample: BLANK

0.062

0.037

0,

r 0.012

uS-0. 013

- -0.038

-0.063

I'

-0.088

0.00 5.00 10.00
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DATA REPROCESSED ON Thu Apr 12 09:35:32 1990

Sample Name: LMCS/6C11HI Date: Tue Feb 20 12:06:11 1990
Data File : C:\DX\DATA\90-24563.DO3
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 3 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes
Area reject = 1000
Amount Injected = 1

Number of Data Points = 3451
One Data Point per 0.2 seconds

Dilution factor = 101

PEAK RET
NUM TIME

PEAK
NAME

CONC. in
ug/ml AREA

REF % DELTA
HEIGHT BL PEAK RET TIME

FLUORIDE
CHLORIDE
NITRATE
PHOSPHATE
SULFATE

6.846e+001 1.158e+004
8.602e+001 9.333e+003
7.220e+002 4.762e+004
7.506e+002 2.515e+004
6.988e+002 5.803e+004

1886 1
1440 1
3627 1
1448 1
2867 1

0 0.00%
0 0.00%
0 0.00%
0 0.00%
0 0.00%

File: C:\DX\DATA\90-24563.DO3 Sample: LMCS/6C11HI

NITRATE

3.550

3.050

2.550

2.050
us

1.550

1.050

0.550

0.050

FLUORIDE

C

-A

iLORIDE

I

SULFATE

PHOSPHATE

Li K
-0.450

0.00
I I I I III I I I I I I I I I I I I I I I

5.00 10.00
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3
4
5

0.97
1.53
3.38
5.32
6.52
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DATA REPROCESSED ON Thu Apr 12 09:37:47 1990

Sample Name: 904B Date: Tue Feb 20 12:30:41 1990
Data File : C:\DX\DATA\90021900.DO5
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 5 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes
Area reject = 1000
Amount Injected = 1

Number of Data Points = 3450
One Data Point per 0.2 seconds

Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

-----------------------------------------------------------------------------------
1 1.53 CHLORIDE 1.776e-001 1.584e+004 314 1 0 0.00%
2 3.47 NITRATE 7.508e-001 4.380e+003 387 1 0 5.69%

NITRATE
File: C:\DX\DATA\90021900.D05 Sample: 904B

0.309

0.059

-0.191

uS

-0.441

-0.691

CHLORIDE

240
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DATA REPROCESSED ON Thu Apr 12 09:41:04 1990

Sample Name: 905 Date: Tue Feb 20 12:42:54 1990
Data File : C:\DX\DATA\90021900.D06
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 6 Detector: CDM

*********************** EXTERNAL STANDARD REPORT *

Stop time = 11.50 Minutes
Area reject = 1000
Amount Injected = 1

Number of Data Points = 3451
One Data Point per 0.2 seconds

Dilution factor = 101

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

1 0.97 FLUORIDE 4.071e+001 6.963e+003 1095 1 0 0.00%
2 1.87 NITRITE 1.088e+002 4.755e+003 653 1 0 0.00%
3 3.42 NITRATE 3.137e+002 1.969e+004 1586 1 0 -0.00%

File: C:\DX\DATA\90021900.D06 Sample: 905

1.800 NITRATE

- 1.550

1.300

1.050

us
uS 0.800

0.550

0.300

0.050

FLUORIDE

NITRITE

A
-0.200

0.0

----

0 5.00 10.00

241
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DATA REPROCESSED ON Thu Apr 12 09:42:30 1990

Sample Name: 906D
Data File : C:\DX\DATA\90021900.DO7
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject

Date: Tue Feb 20 12:55:07 1990

#: 7 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes
Area reject = 1000
Amount Injected = 1

Number of Data Points = 3451
One Data Point per 0.2 seconds

Dilution factor = 101

PEAK RET
NUM TIME

PEAK
NAME

CONC. in
ug/ml AREA

REF % DELTA
HEIGHT BL PEAK RET TIME

0.97 FLUORIDE
1.85 NITRITE
3.38 NITRATE
5.35 PHOSPHATE
6.57 SULFATE

1.553e+002 2.985e+004
1.756e+002 1.079e+004
6.829e+002 4.584e+004
3.096e+002 9.518e+003
4.727e+001 1.658e+003

File: C:\DX\DATA\90021900.DO7 Sample: 906D

9.050

6.550

FLUORIDE

NITRATE

NITRITE

Li PHOSPHATE

SULFATE

-0.950

0.00
I I I II I I I I I I I I I I I I I I I I I

5.00 10.00

242

4467
1402
3433

576
107

1
1
1
1
1

0
0
0
0
0

0.00%
0.00%
0.00%
0.00%
0.00%

4.050

1.550



DATA REPROCESSED ON Thu Apr 12 09:44:00 1990

Sample Name: 907S Date: Tue Feb 20 13:07:21 1990
Data File : C:\DX\DATA\90021900.D08
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 8 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes
Area reject = 1000
Amount Injected = 1

Number of Data Points = 3450
One Data Point per 0.2 seconds

Dilution factor = 101

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

FLUORIDE
CHLORIDE
NITRITE
NITRATE
PHOSPHATE
SULFATE

3. 621e+002
3.295e+002
1.575e+002
3. 185e+003
2.994e+003
2.743e+003

8.006e+004
4.304e+004
1.030e+004
2.428e+005
1. 139e+005
2.562e+005

11486 2
6164 2
1200 2

15530 1
6322 2

12402 2

File: C:\DX\DATA\90021900.D08 Sample: 907S

NITRATE

15.500

~NA 13.000

10.500

8.000

5.500

3.000

0.500

FLUORIDE

C ILORIDE

WN
RITE

SULFATE

PHOSPHATE

Li L
-2.000 I

0.00
I I I I I I I I I I I I I I I I

5.00 10.00

243

0.97
1.52
1.85
3.25
5.17
6.42

18.000

0.00%
0.00%
0.00%

-0.00%
-6.06%

0.00%



DATA REPROCESSED ON Thu Apr 12 09:46:13 1990

Sample Name: LMCS/6C11HI Date: Tue Feb 20 14:08:34 1990
Data File : C:\DX\DATA\90021900.D13
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 13 Detector: CDM
--*-*----------**--****- EXTER-AL-- TA-DA----E---T-*--*------------------------

****************** EXTERNAL STANDARD REPORT **************

Stop time = 11.50 Minutes
Area reject = 1000
Amount Injected = 1

Number of Data Points = 3450
One Data Point per 0.2 seconds

Dilution factor = 101

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

1 0.97 FLUORIDE 7.175e+001 1.149e+004 1980 1 0 0.00%
2 1.53 CHLORIDE 9.007e+001 9.595e+003 1509 1 0 0.00%
3 3.40 NITRATE 7.281e+002 4.735e+004 3658 1 0 0.00%
4 5.27 PHOSPHATE 7.454e+002 2.612e+004 1438 1 0 0.00%
5 6.47 SULFATE 6.913e+002 5.618e+004 2835 1 0 0.00%

File: C:\DX\DATA\90021900.D13 Sample: LMCS/6C11HI

4.050

3.550

3.050

2.550

2.050
us

1.550

1.050

0.550

0.050

NITRATE

FLUORIDE

CFLORIDE

II LLi

SULFATE

PHOSPHATE

I I I I I I I I I I I I I i - -7 T i I I I I I

5.00 10.00

-0.450

0.00

244



Analytical Batch

Lab Segment Serial No.: F0893

Instrument WB39937

Procedure / Rev LA-344-105/A-1

Technologist E. Colvin

Date 05-31-90

Temperature N/A

Starting Time 12:30

Ending Time 15:00

Chemist R.E. Brandt

Description Lab. Id.

1 Reagent Blank F0904

2 Initial LMCS Check Std F0903

3 Sample Composite 5 F0905

4 Duplicate Composite 5 F0906

5 Spike Composite 5 F0907
6 Final LMCS Check Std FO9OB

7
8

9a
10

11

Customer ID.: 000005

Total Organic Carbon

Water Digestion

Description Lab. Id.

12

13

14

15
16

17

18

19

20

21

22

Primary Book Second Book Third Book Final Volume

Standard Type No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Std 70C11D/200uL 2.2 uL

Spike 80011/200 uL F0905 / 200 uL 0.5 uL

S. A. Cervantes
Nnted Name

Date: 6-28-90

Verified by: C.M. Seidel Date: 6-28-90
snature hnted Name

Approved by: 7 z £-K L H. Taylor Date: 9-/7-6
Signature Pinted Name

Prepared by:
signat e

C
-t

La

0)

245 ~*
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IIt -

cUI ..oETER IANALYStS REPORI
TICTOC Rev.. a

Sample: F-90^1

B3lank - N/A
% Difference

Date: 05-31-1990

Sample Size = 20
Min Readings 710

Time: 093?:3

0 Dilution Fartor
Nax Readings - /

Readi in
I.

.4

y6

MNK VALUE =

Analys-is
1.01

2'01

3.01,

4..01

.01

6.01

7.01

5.' / 7..006a

Time ==== CoulometLr ==== X Differ nice
0.00 0.00

2.50

4.00

4, 50

5.20

.7421518

32.,CJC

20.

i1.1

L3.46

uG/minute

Sampie Run Hy:

1

80026

246
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.. OJL(Ht'E ETER ANALYSIS REPRr
TICTOC Rev. 0

Sample: F -9035

Blank = . f2f,:8
X Di-fference= 10

Readina -- An
I

t - " U

4

I.

- S

2.0 1

3. 0 1

4.01.

6. 01

Y. O1

)aete 05-31-1990

Sample Size = 200
Min Readings 7

Time == Coulameter
8.80

,12,)0

50. 7C)

54.60

56. 70

58.00

59. 10

rime: 09:47:06

Di lution FacLar
Mam Readias

-I i
/

==% Di-fference

~~~~~ ~~~~ ~ 9. .A4-

15. 98

7. 11

3. /0

2.2,4

J.86

59.1 - 5.199366

( 59,. - 5199366

) ' 11 )/( 200 )

( 11 )/ 200 ) (12)

= 2.964535

= .2470446

c/L Carbon

Molar Car bon

Sample Run By: 80028

247



, CUii.. OMETER RevALYS REP.RT
ricTuC Rev, 0.

S uari .n : F' ..- 905

B a=k . 7421518
7. 1)-f f' r enc =*( 10

- Readinl f== nai

Date2 05.3j-I991)

tiampl e Size = 200
Mis r Reacdinus 7

'/ i S
::, 'l

I ==== s Coul omiet (:
0. 00

Tie 09 27

[)i 3 ut: i1on ftCi t
Mlax Re adcings '/

-% Di f-fereIc-e
0. 00

S- -- - -- - " 002.. O

3.00

3.60

-.10

.5. 30

5.. 90

--.--- 100,00.------

33.. 03

1 6.67

16.98

( .- 9 - . 199366 1.1 )/( 200 )

) .1 ) / ( 200 ) (12)

= 3.

= 3. 21124 2E-04

(/L Carbo

M'olinitr Cal brill

SMiT pflokd0n tBv:

.1.

il

3..O.I

4 . CQ

-s.01

6.01

6. 0 16 1

800528-

248



. p.

COU OFIIETER ANALYSIS REFWr
TICC c -Rov, 0

p F-

I 12.15 Ia
7. Di I f ar ,ncr 1 0

Readi
I

'If

6

/

fn = Anal

D..1t eg 0 - 199c)

Saltiole size = 0
Hill Readin =la 7

v -. s
.1 . 0 .1

.3 , 0 1

4. 01

'S. 01

6 . 0:1

7. 0 1

CCiiU 1, COffm0t er
(. 00

:S, 6

5, oo

"5. 70

fi ne: J0 04 03

Oil R: i & ac tot I s.
lax Reatdino [jQ

% Di f fIrenc =
C.)

I 00 .00

31. 03

I9, 4.I

1 6..28

14~j, 0o

j12.2G

( -5.7 - 5. 1 99366

5- 7 5. 199366

) ( 1.1 )/( 200 )

) ( 1.1 )/( 200 )(12)

= 2. 753488E-3

= 2.. 294574j1E-04

C/IA CarIol'

Ilolar Carbjonl

SCAIIil £ Run Ey:v 80028

249
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COULOMETER ANALYSIS REPORT
TICTOC Rev., 0

-* SOMP30: F-907

Blank = .74215I2
% Differnce = 10

Reading -An, vis ~
:-1 .Ci

flat: 05-31-1990

Samale Size 200
Min Readins 7

Time === Coulometer
0., DO

Time: 10:2: 00

Dilution FacLcr
Max Readina =. 7

% Differenc ==
0.00

-------------------- ~---,-

90.20

108. 30

115.90

119.40

121.40

.122.60

122.6 - 5.200045

122.6 - 5.200045

.6456997 gL Cabaon

) ( . ) / ( 200 ) (12) =5 .380831E-02 Molar Carbon

Sample Run By:

2

1.1

4

2. 0 t

3.0. 

4.01

5.01

6.01

7.01

6

7

i ) .,oo

16./l

1.93

0. 98

80028

250

.q

) ( 1.,1 )/ 200 )



COULOMEEIR ANALTI..SYis RRT
TICTC Rev. )

i k =w711 .. 7421 51
SDi-f-feence =: 10

Dat. : 0f---3 I -" 199:)

Sample Siz = 200
Mill R:adinc = 7

I i f(LE.g 1 I0-21-0i9

Ti E? C Fac l v

Ti me ~--Caul oete. r
0,,00

45,,:35o

50,.90

54. 60

56. 60

578. 7C

58.' 70

===Z Di-: 4Fer ent- :-
0.00

I 0 U . (. -

14.93

2.09

( SG..7 - 5. 199411

S58- 7 i -19941 1

) ( 11 )/( 200)

11 )/( 200 ) (12)

cl /1. Ci. r b i

. 24 211 ilc - nCar bur I

Sampl Run 1.v

==. Rad inA
1

11

---- navs s
.1 .01

r )1

4.01

6.01

7.01

6

.7

80028

251
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Analytical Batch

Lab Segment Serial No.: F0893

Instrument N/A
Procedure / Rev LA-634-102

Technologist S. Lai

Date 02/01/90

Temperature N/A

StartingTime 07:30

Ending Time 10:00

Chemist R. E. Brandt

Description Lab. Id.
1 Initial LMCS Check Std F0903

2 Reagent Blank F0904

3 Sample Comp 5 F0905

4 Duplicate Comp 5 F0906
5 Spike F0907
6 Final LMCS Check Std F0908
7

-9
101

11

Customer ID.: 000005

Ammonia Analysis

Water Digestion

Description Lab. Id.
12

13

14

15
16

17

18

19

20

21

22 I

. Primary Book Second Book Third Book Final Volume

Standard Type No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Std 4C1 10G/250 uL 30 mL

Spike 4C1 1 OG/250 uL F0905/ I mL 30 mL

Prepared by: S
Signature

D. K. Sato
Pinted Name

Date: 8-21-90

Verified by: C. M. Seidel Date: 8-21-90
Printed Name

Approved by Sigt ue L.H. Taylor Date: ___ --__'
signatur PrintedName

C

C

'74
7.
4,

ct

ci,
U)

252
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Analytical Batch

Lab Segment Serial No.: F0893

Instrument WB39937
Procedure / Rev LA-622-102/A-i

Technologist E. Colvin
Date 02-06-90

Temperature N/A

Starting Time 08:30

Ending Time 11:30

Chemist R.E. Brandt

Description Lab. Id.

I Initial Check Std F0903

2 Reagent Blank F0904

3 Sample Composite 5 F0905

4 Duplicate Composite 5 F0906

5 Spike Composite 5 F0907

6 Final LMCS Check Std F0908

7

8
9 1

101

111

Customer ID.: 000005

Carbonate Analysis

Water Digestion

Description Lab. Id.
12

13

14

15
16

17

18

19

20

211

221

Primary Book Second Book Third Book Final Volume

Standard Type No. & Aliquot No. & Aliquot No. & Allquot of Standard

LMCS Check Std 69011C/50 uL 50 uL
Spike 69C1 IC/I 0OuL F0905 / 200 uL 300 uL

Prepared by: Ji- D. K. Sato
Printed Nanie

Date: 7-10-90

Verified by: Ge C.M. Seldel Date: 7-10-90
~nture Printed Name

Approved by: L. H. Taylor Date:__ /-2_;_d
Signanre Pinted aNme

0!

C

253



151 0-3, -7S-- 7

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Sample: F-903

Blank = .7702053
% Difference = 10

Reading
I

Analysis
1.01

Date: 02-06-1990

Sample Size 50
Min Readings = 7

Time ====

2.01

3.01

4.01

5.01

6.01

7.01

Coulometer
0.00

82.10

105.40

116.70

122.10

125.00

126.60

Time: 04:07:21

Dilution Factor
Max Readings = 7

% Difference
0.00

100.00

22.11

9.68

4.42

2.32

1.26

126.6 - 5.400789 ) 1 )/C 50 ) = 2.423984

126.6 - 5.400789 )( 1 )/( 50 )(12) = .2019987

Sample Run

g/L Carbon

Molar Carbon

By: 80028_

253.1

-I



COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Sample: F-904 Date: 02-06-1990 Time: 03:58:55

Blank = N/A
% Di4ference = 10

Reading
1

Analysis
1.01

2.01

3.01

4.01

5.01

6.01

7.01

Sample Size = 200 Dilution Factor = 1
Min Readings = 7

Time ==== Coulometer
0.00

2.50

3. 40

4. 10

4.60

5.00

5.40

Max Readings = 7

X Di44erence =
0. 00

100.00

26.47

17.07

10.67

8.00

7.41

BLANK VALUE = 5.4 / 7.005661 = .7708053 ug/minute

Sample Run By: 80028

253.2



4 *

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Sample: F-905

Blank = .770803
% Difference = 10

== Reading ==== Analysis
1 1.01

2. 01

3.01

4.01

5.01

6.01

7.01

Date: 02-06-1990 Time: 04:22:30

Sample Size =200 Dilution Factor = I
Min Readings = 7 Max Readings = 7

Time ==== Coulometer ==== % Difference =
0.00

5. 40

7.60

6.80

9.60

10.20

10.70

0.00

100.00

28.95

13.64

8.33

5.88

4.67

10.7 - 5.400789 ) C 1 )/( 200 )

10.7 - 5.400789 ) 1 )I( 200 )(12)

= 2.649606E-02

= 2.208005E-03

g/L Carbon

Molar Carbon

Sample Run By: 80028

253.3



COULOMETER ANALYSIS
TICTOC Rev. 0

Date: 02-06-199

REPORT

0 Time: 04:30:31

Blank = .7708053
% Difference = 10

== Reading
1

2

Sample Size =
Min Readings

200
7

==== Analysis Time ==== Coulometer
1.01

2.01

3.01

4.01

5.01

6.01

7.01

0.00

5.80

8.10

9.40

10.10

10.70

11.10

Dilution Factor = 1
Max Readings = 7

== Difference
0.00

100.00

28.40

13.63

6.93

5.61

3.60

11.1 - 5.40013

11.1 - 5.40013

1 )/( 200 )

1 )/( 200 )'(12)

= 2.049935E-02

= 2.374946E--03

g/L Carbon

Molar Carbon

Sample Run By:

I2t

Sample:

A

80028

253.4



P -27 Z-,-7
; .

C

COULOMETER ANALYSIS REPORT
TICTOC Rev.

Sampe- FA907 Date: 02-06-1

B~an 'k .770S053 . -Sample Size =
% Difference = 10 Min Readings =

0

990

200
7

Time: 04&39: 45

Dilutlon Factor
Max Readings 7

== Reading
1

2

4

5

6

7

175.8 - 5.40013

175.8 - 5.40013

Analysis
1.01

2.01

3.01

4.01

5.01

6.01

7.01

)( 1 )/( 200

) ( 1 )/( 200 ) (12)

Time,:= Conlometkrw
0.00

102.40

139.90

158.90

168.60

173.30

175.80

= .8519993

= 7.099995E-02

== . Difference
0. 00

100.00

26.80

11.96

5.75

2.71

1.42

g/L Carbon

Molar Carbon

Sample Run

1

By: 80028

253.5



COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Sample: F-908

Blank = .7708053
% Difference = 10

== Reading -=== Analysis
1

2

1.01

2.01

3.01

4.01

5.01

6.01

7.01

Date: 02-06-1990

Sample Size = 50
Min Readings = 7

Time ====

Time: 04:50:00

Dilution Factor =
Max Readings = 7

Coulometer ==== % Difference ==
0.00

73.90

99.70

113.70

121.50

125.60

127.90

0.00

100.00

25.88

12.31

6.42

3..26

1.80

127.9 - 5.400789 )(

127.9 - 5.400789 )

1 )/( 50 )

1 )/( 50 ) (12)

= 2.449984

= .2041654

g/L Carbon

Molar Carbon

Sample Run By: 80028

''S
t4
et

4q-cTo . - q7S-Zr7

253.6



Analytical Batch

Lab Segment Serial No.: F0893

Instrument N/A
Procedure / Rev LA-645-001

Technologist M. Franz

Date 02-06-90

Temperature 22 C

Starting Time 10:00

Ending Time 13:45

Chemist K. R. Fuller

Description Lab. Id.
I Initial LMCS Check Std F0903
2 Blank F0904
3 Sample Comp 5 F0905

4 Duplicate Comp 5 F0906

5 Spike Comp 5 F0907
6 Final LMCS Check Std F090B
7
8
9

10

11

Customer ID.: 000005

Nitrite Analysis

Water Digestion

Note: 801 1AT is 0.502 Molar Sodium
Nitrite.

Description Lab. Id.
12

13

14

15
16

17

18

19

20

211

221

Primary Book Second Book Third Book Final Volume

Standard Type No. & Aliquot No. & Aliquot No. & Aliquot of Standard

Final LMCS Check Std 8C11AT/100 uL 10.05 mL

Spike (see note) 8C11AT/100 uL F0905/100 uL 10.15 mL

Prepared by: A 6ZZ4
Stgnatup

S. A. Cervantes
PdintedNanje

Date: 8-13-90

Verified by: C. M. Seidel Date: 8-13-90
igiatur hinted Name

Approved by: L. H. Taylor Date: t/
Signatur( Thinted Name

-

C.

254



Single Shell Tank
Calibration Record

ANALYTE: NO,

PROCEDURE: LA-645-001 REVISION: A-2

INSTRUMENT: Spectronic 1001 PROPERTY NUMBER: WA93603

TECHNOLOGIST: J. Winters PAYROLL NUMBER: 80029

DATE: February 22, 1989

CALIBRATION STANDARD ID: 8CIlAP

ANALYTE CONCENTRATION: 2 X 10-4

TYPE OF CALIBRATION: Linear Regression

Instrument Reading
Dilution Concentration Units=

0 ul 0 0
50 ul 9.95 X 107 M 0.054

100 ul 1.98 X 10- M 0.098
500 ul 9.52 X 106 m 0.460

1000 ul 1.82 X 10 M 0.841
1500 ul 2.61 X 10-5 M 1.185
2000 ul 3.33 X 10- M 1.494
2500 ul 4.00 X 10 M 1.775

COMMENTS: Curve fit (r2) 0.99959

Y-intercept 0.02269

Slope 44182.30561

SST-103 Rev. B 9/27190 Interim

255



4J-

4I

frt~ L b7 11 6



Analytical Batch

Lab Segment Serial No.: .F0893

Instrument WA57276

Procedure / Rev LA-548-1 01 /C-1

Technologist R.D. Hale

Date 02-06-90

Temperature 24 C

Starting Time 11:00

Ending Time 13:30

Chemist S.A. Catlow

Description Lab. Id.

I Initial LMCS Check Std F0201

2 Reagent Blank 89-044 F0216

3 Sample 89-044 F0202

4 Duplicate 89-044 F0203

5 Sample Comp 5 F0905

6 Duplicate Comp 5 F0906

7 Sample Comp 6 F0929

8 Duplicate Comp 6 F0930

9 Sample Comp 8 F0953

10 Duplicate Camp 8 F0954

11 Spike F0204

Customer ID.: 000005

Total Alpha and Total Beta

Water Digestion / Fusion Dissolution
Detector #14

Samples were prepared in batch, but
counted randomly.

Description Lab. Id.
12 Final LMCS Check Std F0205

13
14

15
16

17

18

19
20

21

221

Primary Book Second Book Third Book Final Volume

Standard Type No. &Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Std 102844/10mL N/A

Spike 102B44/10mL Sample 100 uL N/A

Prepared by: 3. 4U A 4
Signatum

D. K. Sato
hinted Name

Date: 07-25-90

Verified by: ( t Al C. M. Seidel Date: 07-25-90
AIUM PrintedNamne

Approved by: L.H. :Taylor Date: f-/7-rO
Signatwre (Tnfd Name

-

257 t



Single Shell Tank Phase
Calibration Record I-A

Analyte: Am 241

Procedure LO-508-002 Revision: A-0
Instrument: Detector #14 Property Number: WA 93415

Technologist: R. A. Jones Payroll Number: 65801

Date: 11-28-88

Calibration Standard ID: 36B40A3; 36B40B3; 36B40C3;

Analyte Concenttation: 61800; 110700; 161400 cpm

Type of Calibration: Ffficiency

Instrument Reading

Dilution Concentration Units =

1

2

3 Spc Attar PH ShPPts
4

5

6

7

8

9

10

Comments:

Prepared by: S. A. Cervantes Date: 7-23-Pl)

Verified by: C. M. Seidel Date: 7-2-9n

Approved by: L. H. Taylor Mile-
SD±; ... . .....

0''

o01

0

a
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CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS: USING PROCEDURE LQ-508-002

RADIONUCLIDE:
I-ALF LIFE:
COUNT TIME:
CPM BKG:

STANDARD
ID

36240A

-;.640B7

3640C7

SIZE

DETECTOR No.

Ar-241
154497

3
0.5

DATE

11/28/88

11/28/88

11/28/80

14
TIME

DATE

CALIBRATED BY:

TIME COUNTS @d
0 DEG.

1115 83719

1128 147778

1142 212324

ZERO DATE (HD):

COUNTED (HD):

RA JONES

COUNTS @
90 DEG.

83889

147414

211727

15897

16135

HD 0 = 09/25/44

COUNTS @
180 DEG.

83820

147378

211106

COUNTS Co
270 DEG.

84087

147313

211442

36B40A3

394093

:6W40C3

36B40A6

36B40B6

36B40C5

11/28/88

11/28/88

11/28/88

11/28/88

11/28/88

11/28/88

1155

1207

1221

1234

1246

1300

67029

116432

167025

64835

132366

176904

66485

117580

166472

64744

127335

172226

66532

116643

166682

63542

127267

170187

66137

116507

166167

64860

127511

173840
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STANDARD
ID

3GB40A8

36B40B7

36B40C7

AVERAGE,

STANDARD
ID

36B40A3

36B403

36B40C3

AVERAGE,

STANDARD
ID

36B40A6

36B4086

36B40C5

AVERAGE,

SIZE

1"

1"

1"

1"~ =

2"

2" =

5,

5",

C"

." =

STD
VALUE

60570

109900

159700

0.2704

STD
VALUE

61800

110700

161400

0.2111

STD
VALUE

59470

109800

160100

0.2228

AVE
CPM

16775

29494

42329

+/- 095%

AVE
CPM

13309

23358

33317

+/- @95%

AVE
CPM

12899

25723

34657

+/- @95%

DECAY
CORR

1.00

1.00

1.00

0.0121

DECAY
CORR

1.00

1.00

1.00

0.0088

DECAY
CORR

1.00

1.00

1.00

0.0199

DECAY CORR
CPM

16793

29525

42375

4.46 %

DECAY CORR
CPM

13323

23383

33352

4.15 %

DECAY CORR
CPM

12912

25751

34694

8.95 %

EFFICIENCY

0.2773

0.2687

0.2653

ON 11/28/88

EFFICIENCY

0.2156

0.2112

0.2066

ON 11/28/88

EFFICIENCY

0.2171

0.2345

0.2167

ON 11/28/88

NEW EFFS FOR DET 14 Am-241 1" = 0.2704 2" = 0.2111

5" = 0.2228
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Single Shell Tank Phase

Calibration Record I-A

Anatyto. rn60

Proceduro - - Rovislon: A-?

Instrument: flp t Ptr #14 [proporty Numbor: 1,1403415
Technologist: R. A. Jones -- Payroll Number 65801

Date: 11-28-88

Calibration Standard ID: 32B4OA4; 32840B3; 32340C4

Analyto Concentiation: 704R0- 153100- 202400
Typo of Calibration: Effi ciency

Instrument Roading
Dilution Concentration Units =

1
2

Spp Attache - _b__tq

4

5
B

7

10

Comments:

APrepared by: A. Cervantes Date: 7-3pIg-p

Verified by: C. M. Seidel Date: 7-30-90
s~ pr~u PN"A Ndw -

Approved by:
I Situ

L. H. Taylor
WuMiNjw - -.

261., C
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CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS: USING PROCEDURE LQ-508-oo2

f;ADIONUCLIDE:
ALF LIFE:

COUNT TIME:
CPM BKG:
CPM 1" BKG:

ETANDARD
ID

321340AB

t 2B40P8

32B40C7

32B40A4

32040B3

32B40C4

32B40A5

32B40B6

32B40C5

SIZE

1

1

1

2

5

5

DETECTOR No.

Co-60
1925

19
19

DATE

11/2/813

11/28/88

11/28/88

11/28/88

11/28/88

11/28/88

11/28/88

11/28/88

5 11/28/88

14

2",5" STD
1 "STD

CALIBRATED BY:

TIME COUNTS '

0 DEB.

1313 94851

1325 180320

1338 260104

1349

1527

1540

1551

1603

1616

90411

170657

244082

83403

160402

237343

TIME
TIME
DATE
DATE

ZERO DAT
ZERO DAT
COUNTED
COUNTED

RA JONES

COUNTS @
90 DEG.

93909

178550

258654

89596

169556

244246

82448

163149

E (HD): 15883
E (HD): 15883
(HD): 16135
1" (HD) 16135

HD C = 09/25/44

COUNTS '3
180 DEE.

94136

178878

259795

89705

169500

243016

82728

162823

COUNTS @
270 DEG.

94073

179065

259469

90717

170301

249016

84312

159622

231790
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STANDARD
ID

32B40A8

32B40B7

32B40C7

AVERAGE,

STANDARD
ID

32B40A4

22B40B3

32B40C4

AVERAGE,

STANDARD
ID

32B40A5

32B406

Z2B40CC

AVERAGE,

SIZE

1" I

1"

1"

it, =

" l

2"1

2

5"

5"

5"1

, =

STD
VALUE

69550

134700

201000

0.2901

STD
VALUE

70480

135100

202400

0.2734

STD
VALUE

70160

135700

201900

0.2577

AVE
CPM

18829

35882

51882

+/-- E'95%

AVE
CPM

18002

-3982

48999

+/- @95%

AVE
CPM

16626

32281

46658

+/- @95%

DECAY
CORR

1.09

1.09

1.09

0.0137

DECAY
CORR

1.09

1.09

1.09

0.0147

DECAY
CORR

1.09

1.09

1.09

0.0079

DECAY CORR
CPM

20618

39224

56810

4.71 %

DECAY CORR
CPM

19712

37209

53653

5.38 %

DECAY CORR
CPM

18205

35347

51090

3.07 %

EFFICIENCY

0.2964

0.2912

0.2826

ON 11/28/88

EFFICIENCY

0.2797

0.2754

0.2651

ON 11/28/88

EFFICIENCY

0.2595

0.2605

0.2530

ON 11/28/88

NEW EFFS FOR DET 14 Co-EQ j" = 0.2901 2" = 0.2734

5"= 0.2577

----------------- --- ---- --- --- --- ---- --- --- ---- --- --- ---
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Analytical Batch

Lab Segment Serial No.: F0893

Instrument WA77228 / WA401934
Procedure / Rev LA-548-121 / C-2
Technologist S.A. Cervantes

Date 02-02-90

Temperature 25 C

Starting Time 13:00

Ending Time 14:00

Chemist S. A. Catlow

Description Lab. Id.

I Inital LMCS Check Std F0903

2 Reagent Blank F0904

3 Sample Comp 5 F0905

4 DupIlcate Comp 5 F0906

5 Spike of F0905 F0907

6 Final LMCS Check Std F0908

7

8
9

101

11 ________________

Customer ID.: 000005

GEA Analysis

Water Digestion

Samples are prepared in batch, but counted
randomly.

Primary Book Second Book Third Book Final Volume

Standard Type No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Std 89844 / 500 uL 22 mL

Spike 89B44/ 500 uL F0905 / 100 uL 22 mL

Prepared by: - 61i1(& S. A. Cervantes
Signatum (I PinedName

Date: 9-05-90

Verified by: C. M. Seidel Date: 9-a5-90
ehinwed Name

Approved by:- L.H. taylor Date: 9- k-d
Signawre 1Tt6ed Name

Description Lab. Id.
12

13
14

15
161

171

181

19

20

21

22

*3
C

C
0'
-r
C
-t

4,

0
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Single Shell Tank Phase
Calibration Record I-A

Analyte: Tsotone, Mixed Gamma
Procedure L,-508-003 Revision: A-0
Instrument: GEA Detector #1 Property Number 401934
Technologist: . Andrson Payroll Number:
Date: 2/14/89; 2/16/89

Calibration Standard ID: Book number 56B40 Dl
Analyte Concentration: N/A
Type of Calibration: Gamma Energy Analysis (Efficiency)

Instrument Reading
Dilution Concentration Units

1

2

3 See Attach d Calibration Sheets.

4

5
6
7
a
9

10

Comments:

Prepared by: L 1  . S. A. Cervantes Date: 9-05-90
SigiI Ifkd MMName

Verified by: C Seidel Date: 9-05-so
si ure / inrc'Nree

Approvedby: Date: --/1-a/)
signarer Ly yyor'
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DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):
STANDARD ID:

ENERGY (KEV)

59.536
88.032

122.0614
165.853

279.1967
391.668
513.99
661.65

898.021
1173.237
1332.501
1836.129

EQUATION 0-165 KEV
LOG(EFF) a

+.

+4

1
42
22 ML LIQUID, POS 2

14-Feb-89
J. L. ANDERSON/M. R. DOWELL
56640 Dl

EFFICIENCY (COUNTS/GAMMA)

5.721347E-03
1.512568E-02
2.041958E-02
1.856472E-02

1.042777E-02
7.856059E-03
6.838966E-03
5.300244E-03
4.218416E-03
3.785537E-03
2.931033E-03

-5.343694E+01
2.034704E+01 *LOG(ENERGY)

-2.088264E+00 *L0G(ENERGY)"2

EQUATION 165-1836 KEV

Ck

*1 GEA CALIBRATION RECORD

DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):
STANDARD ID:

ENERGY (KEV)

LOG(EFF) * 8.372735E+00
+ -7.762489E+00 *LOG(ENERGY)
+ 2.017698E+00 *LOG(ENERGY)'2
+ -2.447560E-01 *LOG(ENERGY)'3
+ 1.067720E-02 *LOG(ENERGY)*4

PROCEDURE LQ-508-003

1
43
22 ML LIQUID, POS 3

16-Feb-89
J. L. ANDERSON/M. R..DOWELL
56B40 DI

EFFICIENCY (COUNTS/GAMMA)

59.536
88.032

122.0614
165.853

279.1967
391.668

513.99
661.65

898.021
1173.237
1332.501
1836.129

EQUATION 0-165 KEV

1.397695E-03
3.641448E-03
5.035820E-03
4.620516E-03

2.619018E-03
1.890740E-03
1.782478E-02
1.392563E-03
1.117189E-03
1.007670E-03
7.782502E-04

LOG(EFF) = -5.354869E+01
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+ 1.975356E+01 *LOG(ENERGY)
+ -2.020858E+00 *LOG(ENERGY)'2

EOUATION 165-1836 KEV
LOG(EFF) 4.001880E+01

+ -2.857555E+01 *LOG(ENERGY)
+ 6.748440E+00 *LOG(ENERGY)-2
+ 7.173093E-01 *LOG(ENERGY)-3
+ 2.821780E-02 t LOG(ENERGY)-4

GEA CALIBRATION RECORD PROCEDURE LO-508-003
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Single Shell Tank Phase
Calibration Record I-A

Analyte: Mixed Isotope Standard

Procedure LO-508-003 Revision: A-3
Instrument: GEA Detector #2 Property Number: 401934
Technologist: J, L. Anderson Payroll Number:

Date: 9-28-88; 10-21-88

Calibration Standard ID: Book number 56B40 Dl
Analyte Concentration: N/A
Type of Calibration: Gamma Energy Analysis (Efficiency)

Instrument Reading
Dilution Concentration Units =

1
2

3 See AttachEd Calibration Sheets.

4

5

6
7

8
9

10
.2

Comments:

Prepared by:..C at Date: ;
~~ ~C,~Frantes Dae

Verified by: e Date: 9-05-90
C. A,,AedelDae 9050

268 2
2 Approved by: L. H._Taylor Date: _-

Sigau L alor Date:



DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):
STANDARD ID:

ENERGY (KEV)

59.536
88.032

122.0614
165.853

279.1967
391.668
513.99
661.65

898.021
1173.237
1332.501
1836.129

2
42
22 ML LIQUID, POS 2

21-Oct-88
J. L. ANDERSON/M. R. DOWELL
56B40 01

EFFICIENCY (COUNTS/GAMMA)

3.417000E-03
1.090000E-02
1.408000E-02
1.516000E-02
9.929000E-03
7.578000E-03
5.8750OOE-03
4.927000E-03
3.727000E-03
3.085000E-03
2.683000E-03
2.102000E-03

EQUATION 0-122 KEV

EQUATION 122-1836 KEV

LOG(EFF) - -6.654070E+01
+ 2.5837?OE+O1 *LOG(ENERGY)
+ -2.677550E+00 *LOG(ENERGY)*2

LOG(EFF) x -1.050740E+02
+ 6.428950E+01 *LOG(ENERGY)
+ -1.503170E+01 *LOG(ENERGY)'2
+ 1.533670E+00 *LOG(ENERGY)-3
+ -5.838530E-02 *LOG(ENERGY)'4

GEA CALIBRATION RECORD

DETECTOR:
GEOMETRY COE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):
STANDARD ID:

ENERGY (KEV)

59.536
88.032

122.0614
165.853

279.1967
391.668

513.99
661.65

898.021
1173.237
1332.501
1836.129

PROCEDURE LO-508-003

2
43
22 ML LIQUID, POS 3

28-Sep-88
J. L. ANDERSON/M. R. DOWELL
56B40 Dl

EFFICIENCY (COUNTS/GAMMA)

1.476000E-03
4.721000E-03
6.589000E-03
6.613000E-03
4.692000E-03
3.542000E-03
2.8100OOE-03
2.327000E-03
1.790000E-03
1.437000E-03
1.277000E-03
9.824000E-04
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EQUATION 0-165 KEV
LOG(EFF) a -5.826830E+01

+ 2.165450E+01 *LOG(ENERGY)
+ -2.198930E+00 *LOG(ENERGY) 2

EQUATION 165-1836 KEV
LOG(EFF) * -2.233890E+01

+ 1.174520E+01 *LOGCENERGY)
+ -2.739550E+00 *LOG(ENERGY)'2
+ 2.655450E-01 *LOG(ENERGY)-3
+ -9.668420E-03 *LOG(EMERGY)*4
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Single Shell Tank Phase
Calibration Record I-A

Analyte: Mixed isotope Standards
Procedure lp-r Revision: A-3
Instrument: r,'A npt-ntr #3 Property Number: 401934

'Technologist: T L- Anderson Payroll Number:

Date: 07-07-89

Calibration Standard ID: Book number 56B40 Dl

Analyte Concentration: N/A
Type of Calibration: Gamma Energy Analysis (Efficiency)

Instrument Reading
Dilution Concentration Units c

1

2

3 See Attached Calibration S eets.
4

5

6

7

8

9

10

Comments:

Prepared by: S. A. Cervantes Date: 8-29-90
Sin Aijild Nane

Verified by: C. M. Seidel Date: R-29-o
Si s IrJm hlidNatw

2lApnroved iwe

0'

64

C.

8.

5*;
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DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):
STANDARD ID:

ENERGY (KEV)

3
41
22 ML LIQUID, POS 1

2-JuL-89
J. L. ANDERSON/M. It. DOWELL
56840 DI

EFFICIENCY (COUNTS/GAMMA)

59.536
88.032

122.0614
165.853

279.1967
391.668

513.99
661.65

898.021
1173.237
1332.501
1836.129

EQUATION 0-165 KEV
LOG(EFF) a

+

EQUATION 165-1836 KEV

2.833765E-02
2.881764E-02
2.756557E-02
2.270614E-02

1.285730E-02

7.841011E-03
5.779292E-03
4.773005E-03
4.278530E-03
3.37123BE-03

-1.113845E+01
3.484260E+00

-3.990659E-01

LOG(EFF) - -2.052334E+01
+ 9.121738E+00
+ -1.553578E+00
+ 8.018036E-02

*LOG(ENERGY)
*LOG(ENERGY)^2

*LOG(ENERGY)
*LOG(ENERGY)*2
*LOG(ENERGY)-3

GEA CALIBRATION RECORD

DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):
STANDARD ID:

ENERGY (KEV)

59.536
88.032

122.0614
165.853

279.1967
391.668

513.99
661.65

898.021
1173.237
1332.501
1836.129

PROCEDURE LQ-508-003

3
42
22 ML LIQUID, POS 2

2-JuL-89
J. L. ANDERSON/M. R. DOWELL
56B40 D1

EFFICIENCY (CQUNTS/GAHMA)

7.455306E-03
7.462748E-03
7.578302E-03
6.965814E-03

3.596591E-03

2.318396E-03
1.824191E-03
1.461179E-03
1.321243E-03
1.011332E-03

272



EQUATION 0-165 KEV

EQUATION 165-1836 KEV

BEA CALIBRATION RECORD

DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):
STANDARD ID:

ENERGY (KEV)

59.536
88.032

122.0614
165.853

279.1967
391.668

513.99
661.65

898.021
1173.237
1332.501
1836.129

LOG(EFF) a -6.838496E+00
+ 8.819509E-01 *LOG(ENERGY)
+ -9.970528E-02 *LOGCENERGY)'2

LOG(EFF) a 3.082260E-01
+ -1.410839E+00 *LOG(ENERGY)
+ 1.042898E-01 *LOG(ENERGY)*2
* -5.874725E-03 *LOG(ENERGY)'3

PROCEDURE LO-508-003

3
43
22 ML LIQUID, POS 3

2-JuL-89
J. L. ANDERSON/M. R. DOWELL
56340 Dl

EFFICIENCY (COUNTS/GAMMA)

2.020462E-03
1.924344E-03
2.027231E-03
1.712371E-03

1.056509E-03

7.115743E-04
5.24392 E-04
4.55158SE-04
4.223636E-04
3.139091E-04

EQUATION 0-165 KEV
LOGCEFF) a -5.300788E+00

+ -3.550643E-01
+ 3.272635E-02

*LOG(EMERGY)
*LOG(ENERGY)*2

EQUATION 165-1836 KEV
LOG(EFF) --9.815549E+00

+ 2.402920E+00 *LOG(ENERGY)
* -4.428877E-01 *LOG(EMERGY)*2
+ 2.059131E-02 *LOG(ENERGY)-3
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Single Shell Tank Phase
Calibration Record I-A

Analyte: Mixed Isotope Standards

Procedure LQ-508-003 Revision: A-3

Instrument: MA ntector ft4 Property Number: 401934

Technologist: J, L, Anderson Payroll Number:

Date: 09-01-89

Calibration Standard ID: Book number 56B40 Dl

Analyte Concentration: N/A
Type of Calibration: Gamma Energy Analysis (Efficiency)

Instrument Reading
Dilution Concentration Units =

1

2

3 See Atta hed Calibraticn Sheets.

4

5

6
7

8

'9
10

Comments:

Prepared by: S. A Cerantes Date: A-29-9n

Verified by: C. M. Seidel Date: 8-29-90
1Sn i fNd Name

Approved by:, L. H. Taylor* 2 Date:__P-l-MK

'VIA

4 



GEA CALIBRATION RECORD

DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):
STANDARD ID:

ENERGY (KEV)

59.536
88.032

122.0614
165.853

279.1967
391.668

513.99
661.65

898.021
1173.237
1332.501
1836.129

EQUATION 0-165 KEV

m) EQUATION 165-1836 KEV

LOG(EFF)

+

L.OC(EFF) =
+

+

+

PROCEDURE L-508-003

4
41
22 ML LIQUID, POS 1

1-Sep-89
J. L. ANDERSON/M. It. DOWELL
56840 DI

EFFICIENCY (COUNTS/GAMMA)

2.682446E-02
8.210956E-02
1.118411E-01
1.066653E-01

5.704220E-02

3.685958E-02
2.541629E-02
2.161710E-02
1.973393E-02
1.484468E-02

-5.844056E+01
2.3107OOEtOl *LOG(ENERGY)
2.371355E+00 *LOG(ENERGY)*2

-1.718967E+01
8.164155E+00
-1.384196E+00
7.025985E-02

*LOG(ENERGY)
*LOG(ENERGY)*2
-LOG(ENERGY)'3

GEA CALIBRATION RECORD PROCEDURE LO-508-003
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G A M M A S P E C T R U M A N A L Y S I S

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM 05-SEP-90

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
rLLD CALCULATION PERFORMED
tFASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1720
,ANALYZED BY: LDT

SAMPLE DESCRIPTION: F903
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

/ CONVERSION FACTOR: 5.OOOOE-01

COLLECT STARTED ON 31-JAN-90 AT 15:26:50

OLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3007. SECONDS
0.23 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-NOV-89
EFFICIENCY CALIBRATION PERFORMED 2-MAR-89
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05-SEP-90 10:00:21

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

NUCLIDES

1C 1126.90 562.92 1.33

2C 1139.02

3
4
4B
5$
6$
7
8
9
10
10B

568.98 1.33

1209.75 604.33
1323.62 661.25

661.82
1591.95 795.40
1604.29 801.57
2346.44 1172.77
2664.86 1332.11
2729.92 1364.67
2921.16 1460.39

1461.77

1.44
1.50

1.51
1.51
1.82
1.80
2.17
1.70

563.

601.

618.
359.

282.
249.
244.

44.
23.
21.

1

677. 13.8 CS-134,
EU-152

1257. 10.5 CS-134,
BI-207

7999. 2.4 CS-134
1927. 1.9 CS-137
35.

5652.
572.

5152.
4730.

148.
178.

182.

46.4
3.0
7.6
2.9
2.9

19.0
16.8

11.2

CS-134
CS-134
CO-60
CO-60
CS-134
K-40

rERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

- MULTIPLET ANALYSIS CONVERGED NORMALLY
- MULTIPLET ANALYSIS CONVERGED DUE TO LACK OF CHI-SQ IMPROVEMENT

S- ENVIRONMENTAL BACKGROUND PEAK

1 -
BACKGROUND SUBTRACTION PERFORMED USING FILE BKOO11

rSACKGROUND DESCRIPTION: BKOO11
4BfCKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00
BACKGROUND LIVE TIME: 6000. SECONDS
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05-SEP-90 10:00:21

SAMPLE: F903
DATA COLLECTED ON 31-JAN-90 AT 15:26:50
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START

R A D I 0 N U C L I D E A N A L Y S I S

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

OF COLLECT.

R E P 0 R T

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228
AG-108M
AG-110M
AM-241
AM-243
AR-41
AU-198
BA-133
BA-139

,BA-140
BA-141
BE-7

JI-207I-212
'-214
C -109

oCE-139
CE-141
CEPR144
C0-56
CO-57
CO-58
CO-60

CR-51
tS -134

Z-136
CS-137
CS-138
EU-152
EU-154
EU-155
FE-59
HF-181
HG-203
1-131
1-132
1-133
1-134
1-135
K-40
KR-85
KR-85M
KR-87
KR-89
LA-140

LLD<8.39E-01
LLD<2.14E-01
LLD<1.04E+00
LLD<9.24E-01
LLD<2.41E-01
LLD<1.41E-01
LLD<2.02E-01
LLD<2.86E-01
LLD<5.82E-01
LLD<7.57E-01
LLD<5.82E-01
LLD<1.98E+00
LLD<1.94E-01
LLD<2.66E+00
LLD<9.96E-01
LLD<3.45E+00
LLD<1.32E-01
LLD<2.02E-01
LLD<1.70E+00
LLD<1.83E-01
LLD<1.11E-01
LLD<1.78E-01

2.25E+01

LLD<1.52E+00
2.04E+01

LLD<1.88E-01
3.69E+01

LLD<1.70E-01
LLD<3.04E-01
LLD<2.74E-01
LLD<4.17E-01
LLD<3.83E-01
LLD<2.24E-01
LLD<1.76E-01
LLD<2.30E-01
LLD<2.20E-01
LLD<2.17E-01
LLD<2.67E-01
LLD<4.13E-01
LLD<1.97E+00
LLD<4.52E+01
LLD<1.31E-01
LLD<5.04E-01
LLD<7.30E+00
LLD<7.35E-02

LLD<8.39E-01
LLD<2.14E-01
LLD<1.04E+00
LLD<9.24E-01
LLD<2.41E-01
LLD<1.41E-01
LLD<2.02E-01
LLD<2.86E-01
LLD<5.82E-01
LLD<7.57E-01
LLD<5.82E-01
LLD<1.98E+00
LLD<1.94E-01
LLD<2.66E+00
LLD<9.96E-01
LLD<3.45E+00
LLD<1.32E-01
LLD<2.02E-01
LLD<1.70E+00
LLD<1.83E-01
LLD<1.1iE-01
LLD<1.78E-01

2.25E+01

LLD<1.52E+00
2.04E+01

LLD<1.88E-01
3.69E+01

LLD<1.70E-01
LLD<3.04E-01
LLD<2.74E-01
LLD<4.17E-01
LLD<3.83E-01
LLD<2.24E-01
LLD<1.76E-01
LLD<2.30E-01
LLD<2.20E-01
LLD<2.17E-01
LLD<2.67E-01
LLD<4.13E-01
LLD<1.97E+00
LLD<4.52E+01
LLD<1.31E-01
LLD<5.04E-01
LLD<7.30E+00
LLD<7.35E-02

+-6.92E-01

+-6.58E-01

+-8.22E-01

+-6.92E-01

+-6.58E-01

+-8.22E-01

911.07
433.94
657.76
59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03

165.85
145.44
133.51
846.76
122.06
810.75

1332.50
1173.24
320.09
795.84
604.70
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20

-0.39
-0.46

-0.44
-0.37

-0.40
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LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
P0-210
PO-214
P0-216
PU-239
PU-241
RA-224
RA-226
RB -88
RB-89
RN-220
&-103

RURH106
-124

$B-125
SC-46
SE-75
SN-113
SR-85
SR-91
- -92
TA-182
-TC-99M
TE-123M
1E-125M

E-132
TH-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL 7.98E+01 +-1.26E+00

LLD<4.01E-01
LLD<1.94E-01
LLD<2.06E-01
LLD<9.56E-02
LLD<2.15E-01
LLD<1.71E-01
LLD<1.73E-01
LLD<1.27E+00
LLD<8.49E-01
LLD<1.01E+00
LLD<4.49E-01
LLD<3.74E+01
LLD<5.28E+00
LLD<3.34E-01
LLD<5.08E-01
LLD<1.90E+04
LLD<8.20E+03
LLD<1.67E+04
LLD<1.46E+03
LLD<5.24E+04
LLD<3.46E+00
LLD<3.13E+00
LLD<8.64E-01
LLD<9.49E-01
LLD<1.61E+02
LLD<2.02E-01
LLD<3.41E+00
LLD<2.85E-01
LLD<1.70E+00
LLD<2.26E-01
LLD<2.34E-01
LLD<2.76E-01
LLD<1.98E-01
LLD<3.46E-01
LLD<1.03E-01
LLD<6.07E-01
LLD<1.12E-01
LLD<1.21E-01
LLD<3.16E+01
LLD<1.55E-01
LLD<1.06E+01
LLD<2.49E-01
LLD<2.10E-01
LLD<6.17E-01
LLD<6.13E-01
LLD<5.53E+00
LLD<3.81E-01
LLD<1.37E+00
LLD<1.59E-01
LLD<1.20E+00
LLD<8.19E-02
LLD<4.09E+01
LLD<2.62E-01
LLD<5.04E-01
LLD<3.11E-01
LLD<1.67E-01

7.98E+01 +-1.26E+00

STANDARD DEVIATION = 0.04

LLD<4.OIE-01
LLD<1.94E-01
LLD<2.06E-01
LLD<9.56E-02
LLD<2.15E-01
LLD<1.71E-01
LLD<1.73E-01
LLD<1.27E+00
LLD<8.49E-01
LLD<1.01E+00
LLD<4.49E-01
LLD<3.74E+01
LLD<5.28E+00
LLD<3.34E-01
LLD<5.08E-01
LLD<1.90E+04
LLD<8.20E+03
LLD<1.67E+04
LLD<1.46E+03
LLD<5.24E+04
LLD<3.46E+00
LLD<3.13E+00
LLD<8.64E-01
LLD<9.49E-01
LLD<1.61E+02
LLD<2.02E-01
LLD<3.41E+00
LLD<2.85E-01
LLD<1.70E+00
LLD<2.26E-01
LLD<2.34E-01
LLD<2.76E-01
LLD<1.98E-01
LLD<3.46E-01
LLD<1.03E-01
LLD<6.07E-01
LLD<1.12E-01
LLD<1.21E-01
LLD<3.16E+01
LLD<1.55E-01
LLD<1.06E+01
LLD<2.49E-01
LLD<2.1OE-01
LLD<6.17E-01
LLD<6.13E-01
LLD<5.53E+00
LLD<3.81E-01
LLD<1.37E+00
LLD<1.59E-01
LLD<1.20E+00
LLD<8.19E-02
LLD<4.09E+01
LLD<2.62E-01
LLD<5.04E-01
LLD<3.11E-01
LLD<1.67E-01

641.83
834.83
846.76

1274.55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98

1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30

140.'51
159.00
109.27
228.16
84.37

583.14
185.71
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33



EBAR - ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.45E-09 UC/LI
TOTAL MEASURED ACTIVITY = 7.98E+01 (+-1.26E+00) UC/LI
% TECH. SPEC. - ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

1126.90
1139.02
1604.29
2729.92

562.92
568.98
801.57

1364.67

677.
1257.

572.
148.

13.8
10.5

7.6
19.0

2.90E+01
5.43E+01
3.28E+01
1.32E+01

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

ENERGY NET AREA ERROR GAMMAS/SEC
KEV COUNTS %

12921.16 1460.39 178. 16.8 1.69E+01
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******** ** *** ** ******** *************
* *

GAMMA SP ECTRUM ANALY SIS *

********** ***** *********** ** **** ****

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM

ANAL Y S IS

05-SEP-90

PAR AMETERS

MCA UNIT NUMBER: I / ADC UNIT NUMBER: 2.0
DETECTOR NUMBER: 2 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY
0
ENVIRONMENTAL BACKGROUND SUBTRACTED
1LD CALCULATION PERFORMED

ASURED ENERGY DIFFERENCES LISTED
ULTIPLET ANALYSIS PERFORMED

5ALYSIS OF SPECTRUM SAVED IN DISK FILE: SD2907
ANALYZED BY: LDT

'AMPLE DESCRIPTION: F904
,GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.0000E-03 LI
-STANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

/ CONVERSION FACTOR: 1.OOOOE+00

COLLECT STARTED ON 31-JAN-90 AT 15:27:58

&OLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3000. SECONDS
00.00 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-MAR-89
EFFICIENCY CALIBRATION PERFORMED 21-OCT-88
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P E A K A N A L Y S I S

PK CENTROID
CHANNEL

ENERGY FWHM
KEV KEV

BACKGND NET AREA ERROR
COUNTS COUNTS %

2922.23 1460.66
1460.85

3.17 11. 151. 17.6 K-40
156. 3.8

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO012
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 30-AUG-88 AT 16:46:00
BACKGROUND LIVE TIME: 60000. SECONDS
0

282
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IB

NUCLIDES
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222-S COUNTING ROOM

SAMPLE: F904
DATA COLLECTED ON 31-JAN-90 AT 15:27:58
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RAD IONUCL ID E ANAL Y SIS R EPOR T

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228 LLD<1.80E-01
AG-108M LLD<4.05E-02
AG-110M LLD<5.89E-02
AM-241 LLD<2.74E-01
AM-243 LLD<7.24E-02
AR-41 LLD<5.68E-02
AU-198 LLD<3.38E-02
BA-133 LLD<5.68E-02
BA-139 LLD<1.31E-01
-BA-140 LLD<1.45E-01
BA-141 LLD<1.27E-01
TE-7 LLD<3.14E-01
QI-207 LLD<3.76E-02
'91-212 LLD<6.74E-01
tV-214 LLD<9.75E-02
D-109 LLD<8.98E-01

tCE-139 LLD<2.96E-02
CE-141 LLD<4.94E-02
!CEPR144 LLD<4.05E-01
C0-56 LLD<4.21E-02
CO-57 LLD<2.63E-02
C@-58 LLD<4.39E-02
CO-60 LLD<4.67E-02
-GR-51 LLD<3.15E-01
CS-134 LLD<5.25E-02
TS-136 LLD<3.15E-02
4C-137 LLD<5.45E-02
tS-138 LLD<1.31E-01
EU-152 LLD<1.67E-01
EU-154 LLD<2.OJE-01
EU-155 LLD<1.12E-01
FE-59 LLD<8.90E-02
HF-181 LLD<4.35E-02
HG-203 LLD<3.27E-02
'1-131 LLD<3.60E-02
1-132 LLD<4.94E-02
1-133 LLD<3.90E-02
1-134 LLD<6.23E-02
1-135 LLD<2.06E-01
K-40 LLD<1.05E+00
KR-85 LLD<1.05E+01
KR-85M LLD<3.10E-02
KR-87 LLD<7.26E-02
KR-89 LLD<1.33E+00
LA-140 LLD<4.24E-02
LA-142 LLD<9.37E-02
MN-54 LLD<4.27E-02

LLD<1.80E-01
LLD<4.05E-02
LLD<5.89E-02
LLD<2.74E-01
LLD<7.24E-02
LLD<5.68E-02
LLD<3.38E-02
LLD<5.68E-02
LLD<1.31E-01
LLD<1.45E-01
LLD<1.27E-01
LLD<3.14E-01
LLD<3.76E-02
LLD<6.74E-01
LLD<9.75E-02
LLD<8.98E-01
LLD<2.96E-02
LLD<4.94E-02
LLD<4.05E-01
LLD<4.21E-02
LLD<2.63E-02
LLD<4.39E-02
LLD<4.67E-02
LLD<3.15E-01
LLD<5.25E-02
LLD<3.15E-02
LLD<5.45E-02
LLD<1.31E-01
LLD<1.67E-01
LLD<2.01E-01
LLD<1.12E-01
LLD<8.90E-02
LLD<4.35E-02
LLD<3.27E-02
LLD<3.60E-02
LLD<4.94E-02
LLD<3.90E-02
LLD<6.23E-02
LLD<2.06E-01
LLD<1.05E+00
LLD<1.05E+01
LLD<3.1OE-02
LLD<7.26E-02
LLD<1.33E+00
LLD<4.24E-02
LLD<9.37E-02
LLD<4.27E-02
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NUCLIDE

911.07
433.94
657.76
59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03

165.85
145.44
133.51
846.76
122.06
810.75

1332.50
320.09
795.84
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20
641.83
834.83
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MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
PO-210
P0-214
PO-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89

CRN-220
RU-103
'RURH106

1 -124
4 B-125

(5-46
SE-75
CSN- 113
SR-85
L§R-91
SR-92
tTA-182
5T- 99M
TE-123M
4E-125M
TE-132
7R-228

-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL 0.00E-01 +-0.OOE-01

LLD<4.75E-02
LLD<7.16E-02
LLD<5.44E-02
LLD<4.67E-02
LLD<4.26E-02
LLD<6.55E-02
LLD<1.51E-01
LLD<2.01E-01
LLD<7.53E-02
LLD<6.90E+00
LLD<9.OSE-01
LLD<7.44E-02
LLD<8.83E-02
LLD<3.69E+03
LLD<4.05E+02
LLD<2.37E+03
LLD<3.90E+02
LLD<1.24E+04
LLD<6.03E-01
LLD<6.52E-01
LLD<4.24E-01
LLD<1.94E-01
LLD<3.19E+01
LLD<3.71E-02
LLD<7.07E-01
LLD<4.18E-02
LLD<3.59E-01
LLD<7.27E-02
LLD<4.59E-02
LLD<4.59E-02
LLD<4.62E-02
LLD<6.20E-02
LLD<5.79E-02
LLD<2.05E-01
LLD<2.60E-02
LLD<2.81E-02
LLD<7.75E+00
LLD<2.60E-02
LLD<2.82E+00
LLD<4.69E-02
LLD<4.29E-02
LLD<1.29E-01
LLD<1.63E-01
LLD<1.32E+O0
LLD<1.07E-01
LLD<2.77E-01
LLD<2.97E-02
LLD<2.1OE-01
LLD<4.02E-02
LLD<1.67E+01
LLD<4.69E-02
LLD<1.62E-01
LLD<8.20E-02
LLD<4.05E-02

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%
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LLD<4.75E-02
LLD<7.16E-02
LLD<5.44E-02
LLD<4.67E-02
LLD<4.26E-02
LLD<6.55E-02
LLD<1.51E-01
LLD<2.O1E-01
LLD<7.53E-02
LLD<6.90E+00
LLD<9.05E-01
LLD<7.44E-02
LLD<8.83E-02
LLD<3.69E+03
LLD<4.05E+02
LLD<2.37E+03
LLD<3.90E+02
LLD<1.24E+04
LLD<6.03E-01
LLD<6.52E-01
LLD<4.24E-01
LLD<1.94E-01
LLD<3.19E+01
LLD<3.71E-02
LLD<7.07E-01
LLD<4.18E-02
LLD<3.59E-01
LLD<7.27E-02
LLD<4.59E-02
LLD<4.59E-02
LLD<4.62E-02
LLD<6.20E-02
LLD<5.79E-02
LLD<2.05E-01
LLD<2.60E-02
LLD<2.81E-02
LLD<7.75E+00
LLD<2.60E-02
LLD<2.82E+00
LLD<4.69E-02
LLD<4.29E-02
LLD<1.29E-01
LLD<1.63E-01
LLD<1.32E+00
LLD<1.07E-01
LLD<2.77E-01
LLD<2.97E-02
LLD<2.IOE-01
LLD<4.02E-02
LLD<1.67E+01
LLD<4.69E-02
LLD<1.62E-01
LLD<8.20E-02
LLD<4.05E-02

0.OOE-01 +-0.00E-01

846.76
1274.55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98

1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30

140.51
159.00
109.27
228.16
84.37

583.14
185.71
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33



ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

2922.23 1460.66 151. 17.6 1.98E+01
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************* ********** *********** **
* *

GAMMA SP ECTRUM ANAL Y SIS *

*** ********* **************** * *** *** *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM

ANAL Y S IS

MCA UNIT NUMBER: 1 / ADC UNIT N
DETECTOR NUMBER: 2 / GEOMETRY N
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

05-SEP-90

PARAMETERS

UMBER: 2.0
UMBER: 42

SIDE OF PEAK

ENVIRONMENTAL BACKGROUND SUBTRACTED
TLD CALCULATION PERFORMED
jMEASURED ENERGY DIFFERENCES LISTED
1ULTIPLET ANALYSIS PERFORMED
C
ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD2908
rANALYZED BY: VR

,SAMPLE DESCRIPTION: F905 SEG/COMP/h
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.OOOOE-03 LI
.SffANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

/ CONVERSION FACTOR: 1.OOOOE-01

COLLECT STARTED ON 31-JAN-90 AT 18:46:58

cOLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3001. SECONDS
0.03 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-MAR-89
EFFICIENCY CALIBRATION PERFORMED 21-OCT-88
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05-SEP-90 10:31:06

P E A K A N A L Y S I S

PK CENTROID
CHANNEL

ENERGY FWHM
KEV KEV

BACKGND NET AREA ERROR
COUNTS COUNTS %

1323.93 661.58 1.59
661.85

2921.24 1460.16 2.21
1460.85

65.

11.

6035. 2.6 CS-137
36. 13.9
145. 18.0 K-40

156. 3.8

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0012
BACKGROUND DESCRIPTION: BKG

1JgACKGROUND COLLECT STARTED ON 30-AUG-88 AT 16:46:00
BACKGROUND LIVE TIME: 60000. SECONDS

287

1
1B
2
2B

NUCLIDES

222-S COUNTING ROOM



05-SEP-90 10:31:06

SAMPLE: F905 SEG/COMP/#15
DATA COLLECTED ON 31-JAN-90 AT 18:46:58
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START

R A D I 0 N U C L I D E A N A L Y S I S

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

OF COLLECT.

R E P 0 R T

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228 LLD<1.71E+00
AG-108M LLD<8.37E-01
AG-110M LLD<5.72E+00
AM-241 LLD<3.89E+00
AM-243 LLD<1.02E+00
AR-41 LLD<5.99E-01
AU-198 LLD<7.12E-01
BA-133 LLD<9.22E-01
BA-139 LLD<2.03E+00

$A-140 LLD<2.44E+00
BA-141 LLD<2.04E+00

CBE-7 LLD<7.32E+00
BI-207 LLD<5.08E-01
CB-212 LLD<5.97E+00

I1-214 LLD<1.21E+00
C -109 LLD<1.28E+01
rCE-139 LLD<4.59E-01
CE-141 LLD<7.40E-01
,CEPR144 LLD<5.66E+00
CO-56 LLD<4.42E-01
'CO-57 LLD<3.93E-01
C 58 LLD<3.50E-01
-10 LLD<5.50E-01

-0-51 LLD<5.30E+00
CS-134 LLD<4.55E-01
48-136 LLD<3.31E-01
CS-137 1.30E+02
ZS-138 LLD<7.57E-01
EU-152 LLD<2.61E+00
EU-154 LLD<1.62E+00
EU-155 LLD<1.76E+00
FE-59 LLD<1.04E+00
HF-181 LLD<8.71E-01
HG-203 LLD<5.65E-01
1-131 LLD<6.75E-01
1-132 LLD<2.32E+00
1-133 LLD<6.40E-01
1-134 LLD<6.73E-01
1-135 LLD<1.80E+00
K-40 LLD<1.OOE+01
KR-85 LLD<1.67E+02
KR-85M LLD<4.63E-01
KR-87 LLD<1.57E+00
KR-89 LLD<2.36E+01
LA-140 LLD<4.83E-01
LA-142 LLD<1.49E+00
MN-54 LLD<4.77E-01

288

LLD<1.71E+00
LLD<8.37E-01
LLD<5.72E+00
LLD<3.89E+00
LLD<1.02E+00
LLD<5.99E-01
LLD<7.12E-01
LLD<9.22E-01
LLD<2.03E+00
LLD<2.44E+00
LLD<2.04E+00
LLD<7.32E+00
LLD<5.08E-01
LLD<5.97E+00
LLD<1.21E+00
LLD<1.28E+01
LLD<4.59E-01
LLD<7.40E-01
LLD<5.66E+00
LLD<4.42E-01
LLD<3.93E-01
LLD<3.50E-01
LLD<5.50E-01
LLD<5.30E+00
LLD<4.55E-01
LLD<3.31E-01

+-3.70E+00 1.30E+02
LLD<7.57E-01
LLD<2.61E+00
LLD<1.62E+00
LLD<1.76E+00
LLD<1.04E+00
LLD<8.71E-01
LLD<5.65E-01
LLD<6.75E-01
LLD<2.32E+00
LLD<6.40E-01
LLD<6.73E-01
LLD<1.80E+00
LLD<1.OOE+01
LLD<1.67E+02
LLD<4.63E-01
LLD<1.57E+00
LLD<2.36E+01
LLD<4.83E-01
LLD<1.49E+00
LLD<4.77E-01

+-3.70E+00

911.07
433.94
657.76

59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03

165.85
145.44
133.51
846.76
122.06
810.75

1332.50
320.09
795.84
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20
641.83
834.83

-0.07

222-S COUNTING ROOM



MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
P0-210
PO-214
P0-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
KU-103

cRURH106
SB-124

CSB-125
SC-46

qE-75
SN-113
SR-85

ttSR-91
SR-92

,TA- 182
TC-99M
YE-123M
JE-125M
TE-132

-4H-228
TL-208

% -235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL

LLD<4.99E-01
LLD<5.76E-01
LLD<4.84E-01
LLD<4.03E-01
LLD<4.17E-01
LLD<6.47E+00
LLD<1.91E+00
LLD<3.44E+00
LLD<1.29E+00
LLD<6.90E+01
LLD<1.95E+01
LLD<1.1OE+00
LLD<1.40E+00
LLD<3.22E+04
LLD<3.75E+03
LLD<2.31E+04
LLD<5.49E+03
LLD<1.82E+05
LLD<1.08E+01
LLD<1.05E+01
LLD<3.15E+00
LLD<2.31E+00
LLD<5.46E+02
LLD<6.69E-01
LLD<1.07E+01
LLD<5.79E-01
LLD<5.20E+00
LLD<6.02E-01
LLD<8.22E-01
LLD<9.20E-01
LLD<7.31E-01
LLD<9.68E-01
LLD<5.79E-01
LLD<1.73E+00
LLD<3.91E-01
LLD<4.39E-01
LLD<1.19E+02
LLD<4.87E-01
LLD<4.11E+01
LLD<6.93E-01
LLD<6.92E-01
LLD<2.OOE+00
LLD<1.66E+00
LLD<1.95E+01
LLD<1.39E+00
LLD<4.41E+00
LLD<4.94E-01
LLD<3.75E+00
LLD<2.99E-01
LLD<2.21E+02
LLD<7.32E-01
LLD<1.27E+00
LLD<8.04E-01
LLD<4.64E-01

1.30E+02 +-3.70E+00 1.30E+02 +-3.70E+00

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.16E-08 UC/LI
TOTAL MEASURED ACTIVITY = 1.30E+02 (+-3.70E+00) UC/LI
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LLD<4.99E-01
LLD<5.76E-01
LLD<4.84E-01
LLD<4.03E-01
LLD<4.17E-01
LLD<6.47E+00
LLD<1.91E+00
LLD<3.44E+00
LLD<1.29E+00
LLD<6.90E+01
LLD<1.95E+01
LLD<1.10E+00
LLD<1.40E+00
LLD<3.22E+04
LLD<3.75E+03
LLD<2.31E+04
LLD<5.49E+03
LLD<1.82E+05
LLD<1.08E+01
LLD<1.05E+01
LLD<3.15E+00
LLD<2.31E+00
LLD<5.46E+02
LLD<6.69E-01
LLD<1.07E+01
LLD<5.79E-01
LLD<5.20E+00
LLD<6.02E-01
LLD<8.22E-01
LLD<9.20E-01
LLD<7.31E-01
LLD<9.68E-01
LLD<5.79E-01
LLD<1.73E+00
LLD<3.91E-01
LLD<4.39E-01
LLD<1.19E+02
LLD<4.87E-01
LLD<4.11E+01
LLD<6.93E-01
LLD<6.92E-01
LLD<2.OOE+00
LLD<l.66E+00
LLD<1.95E+01
LLD<1.39E+00
LLD<4.41E+00
LLD<4.94E-01
LLD<3.75E+00
LLD<2.99E-01
LLD<2.21E+02
LLD<7.32E-01
LLD<1.27E+00
LLD<8.04E-01
LLD<4.64E-01

846.76
1274.55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98

1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37

583.14
185.71
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33



% TECH. SPEC. - ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

2921.24 1460.16 145. 18.0 1.90E+01
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****** ******* ***** **** ***** ** *******
* *

GAMMA SP ECTR UM ANAL Y SIS *

** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD 05-SEP-90 12:56:42

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 3.0
DETECTOR NUMBER: 3 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 95.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
rLLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED

CMULTIPLET ANALYSIS PERFORMED

CANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD3024
C.ANALYZED BY: VR

tiSAMPLE DESCRIPTION: F906 SEG/COMP/#
GEOMETRY DESCRIPTION:
(SAMPLE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: 1.OOOOE+0O EA
'AALYSIS LIBRARY FILE: ANLOOO

/ CONVERSION FACTOR: 1.OOOOE-01

COLLECT STARTED ON 31-JAN-90 AT 18:45:41

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3005. SECONDS
0.17 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-OCT-89
EFFICIENCY CALIBRATION PERFORMED 31-JUL-89
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222-S COUNTING ROOM WESTINGHOUSE HANFORD

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

NUCLIDES

1?
2?
3
3B
4
4B

63.84 32.50
72.78 36.97

1322.89 661.45
661.41

2920.48 1460.34
1460.58

1.02
1.02
1.50

2.06

1114.
712.
210.

36.

1871. 12.0 CE-144
457. 37.0

11088. 1.9 CS-137
81. 28.8
639. 8.4 K-40

611. 5.5

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 95.0%

? - MULTIPLET ANALYSIS CONVERGED BUT GFIT
B - ENVIRONMENTAL BACKGROUND PEAK

> 4

0
BACKGROUND SUBTRACTION PERFORMED USING FILE BKO013
(BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00
CfACKGROUND LIVE TIME: 7000. SECONDS

0l,

292
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222-S COUNTING ROOM WESTINGHOUSE HANFORD

SAMPLE: F906 SEG/COMP/#16
DATA COLLECTED ON 31-JAN-90 AT 18:45:41
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RAD IONUC L ID E ANAL YSIS R EPOR T

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228 LLD<3.50E+00
AG-108M LLD<1.OOE+00
AG-IlOM LLD<7.IOE+00
AM-241 LLD<I.03E+00
AM-243 LLD<6.93E-01
AR-41 LLD<9.35E-01
AU-198 LLD<8.96E-01
BA-133 LLD<1.18E+00
BA-139 LLD<2.81E+00
BA-140 LLD<3.46E+00
BA-141 LLD<2.97E+00

18E-7 LLD<9.66E+00
BI-207 LLD<7.80E-01
tBI-212 LLD<1.02E+01
BI-214 LLD<2.16E+00
0f-109 LLD<1.17E+01
g-139 LLD<6.37E-01
tE-141 LLD<1.04E+00
tGEPR144 LLD<8.75E+00
CO-56 LLD<5.72E-01
CO-57 LLD<5.42E-01
CO-58 LLD<6.43E-01
Cd-60 LLD<7.48E-01
CR-51 LLD<6.64E+00
MS-134 LLD<8.28E-01
C&-136 LLD<6.07E-01
CS-137 1.48E+02
CS-138 LLD<1.53E+00
EU-152 LLD<4.47E+00
EU-154 LLD<2.37E+O0
EU-155 LLD<2.OOE+O0
FE-59 LLD<1.50E+00
HF-181 LLD<1.20E+00
HG-203 LLD<7.60E-01
1-131 LLD<9.60E-01
1-132 LLD<1.25E+00
1-133 LLD<9.08E-01
1-134 LLD<8.93E-01
1-135 LLD<3.72E+00
K-40 LLD<2.25E+01
KR-85 LLD<2.28E+02
KR-85M LLD<7.92E-01
KR-87 LLD<2.1OE+00
KR-89 LLD<3.13E+01
LA-140 LLD<8.82E-01
LA-142 LLD<2.08E+00
MN-54 24D<7.60E-01

LLD<3.50E+00
LLD<1.OOE+00
LLD<7.IOE+00
LLD<1.03E+00
LLD<6.93E-01
LLD<9.35E-01
LLD<8.96E-01
LLD<1.18E+00
LLD<2.81E+00
LLD<3.46E+00
LLD<2.97E+00
LLD<9.66E+00
LLD<7.80E-01
LLD<1.02E+01
LLD<2.16E+00
LLD<1.17E+01
LLD<6.37E-01
LLD<1.04E+00
LLD<8.75E+00
LLD<5.72E-01
LLD<5.42E-01
LLD<6.43E-01
LLD<7.48E-01
LLD<6.64E+00
LLD<8.28E-01
LLD<6.07E-01

+-3.55E+00 1.48E+02
LLD<1.53E+00
LLD<4.47E+00
LLD<2.37E+00
LLD<2.OOE+00
LLD<1.50E+00
LLD<1.20E+00
LLD<7.60E-01
LLD<9.60E-01
LLD<1.25E+00
LLD<9.08E-01
LLD<8.93E-01
LLD<3.72E+00
LLD<2.25E+01
LLD<2.28E+02
LLD<7.92E-01
LLD<2.10E+00
LLD<3.13E+01
LLD<8.82E-01
LLD<2.08E+00
LLD<7.60E-01

+-3.55E+OO

NUCLIDE

911.07
433.94
657.76
59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03

165.85
145.44
133.51
846.76
122.06
810.75

1332.50
320.09
795.84
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20
641.83
834.83

-0.20

05-SEP-90 12:56:42



MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
PO-210
P0-214
P0-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89

1-220U-103
CRURH106
SB-124
tSB-125
SC-46
(E-75
ISN-113
SR-85

R-91
SR-92
TA-182

TE-123M
IE-125M
TE-132
T8-228
TL-208
tP235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL

LLD<6.45E-01
LLD<8.81E-01
LLD<8.02E-01
LLD<7.20E-01
LLD<7.69E-01
LLD<8.61E+00
LLD<2.95E+00
LLD<4.55E+00
LLD<1.80E+OO
LLD<I.1IE+02
LLD<2.80E+01
LLD<1.52E+00
LLD<2.38E+00
LLD<5.46E+04
LLD<7.13E+03
LLD<3.73E+04
LLD<7.54E+03
LLD<2.65E+05
LLD<1.67E+01
LLD<1.77E+01
LLD<6.47E+00
LLD<3.26E+00
LLD<7.38E+02
LLD<9.34E-01
LLD<1.52E+01
LLD<7.65E-01
LLD<7.91E+00
LLD<1.18E+00
LLD<1.06E+00
LLD<1.25E+00
LLD<1.OOE+0O
LLD<1.37E+00
LLD<1.13E+00
LLD<2.77E+00
LLD<5.83E-01
LLD<6.07E-01
LLD<1.55E+02
LLD<7.17E-01
LLD<3.IOE+01
LLD<1.09E+00
LLD<1.08E+00
LLD<3.OIE+00
LLD<2.32E+00
LLD<2.69E+01
LLD<1.08E+00
LLD<6.32E+00
LLD<7.52E-01
LLD<5.44E+00
LLD<6.14E-01
LLD<3.26E+02
LLD<1.04E+00
LLD<2.42E+00
LLD<1.14E+00
LLD<6.73E-01

1.48E+02 +-3.55E+00

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.16E-08 UC/LI
TOTAL MEASURED ACTIVITY = 1.48E+02 (+-3.55E+00) UC/LI

9qld

LLD<6.45E-01
LLD<8.81E-01
LLD<8.02E-01
LLD<7.20E-01
LLD<7.69E-01
LLD<8.61E+00
LLD<2.95E+00
LLD<4.55E+00
LLD<1.80E+00
LLD<1.11E+02
LLD<2.80E+01
LLD<1.52E+00
LLD<2.38E+00
LLD<5.46E+04
LLD<7.13E+03
LLD<3.73E+04
LLD<7.54E+03
LLD<2.65E+05
LLD<1.67E+01
LLD<1.77E+01
LLD<6.47E+00
LLD<3.26E+00
LLD<7.38E+02
LLD<9.34E-01
LLD<1.52E+01
LLD<7.65E-01
LLD<7.91E+0O
LLD<1.18E+00
LLD<1.06E+00
LLD<1.25E+00
LLD<1.OOE+00
LLD<1.37E+00
LLD<1.13E+00
LLD<2.77E+00
LLD<5.83E-01
LLD<6.07E-01
LLD<1.55E+02
LLD<7.17E-01
LLD<3.10E+01
LLD<1.09E+00
LLD<1.08E+00
LLD<3.01E+00
LLD<2.32E+00
LLD<2.69E+01
LLD<1.08E+00
LLD<6.32E+00
LLD<7.52E-01
LLD<5.44E+00
LLD<6.14E-01
LLD<3.26E+02
LLD<1.04E+00
LLD<2.42E+00
LLD<1.14E+00
LLD<6.73E-01

1.48E+02 +-3.55E+00

846.76
1274.55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98

1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37

583.14
185.71
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33



% TECH. SPEC. = ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 95.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

63.84 32.50
72.78 36.97

GAMMAS/SEC

1871. 12.0 2.92E+01
457. 37.0 6.55E+00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA
CHANNEL KEV COUNTS

2920.48 1460.34 639.

ERROR GAMMAS/SEC

8.4 5.33E+01
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* * ** ** * **** * ** ** * ** * * * * ** ** ** * ** * * * *

* *

GAMMA SP ECTRUM ANAL Y SIS *

**** ****** ******* ************* ******

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD 05-SEP-90 10:42:03

ANAL Y S IS PARAMETERS

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 4 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
CLLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
tMULTIPLET ANALYSIS PERFORMED

ALYSIS OF SPECTRUM SAVED IN DISK FILE: SD4035
cANALYZED BY: VR

'SAMPLE DESCRIPTION: F907 SEG/COMP/A
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.OOOOE-03 LI
SIANDARD SIZE: 1.OOOOE+0O EA
ANALYSIS LIBRARY FILE: ANLOOO

/ CONVERSION FACTOR: 1.OOOOE-01

COLLECT STARTED ON 31-JAN-90 AT 19:30:31

,LLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3038. SECONDS
1.25 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 26-DEC-89
EFFICIENCY CALIBRATION PERFORMED 1-SEP-89
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222-S COUNTING ROOM WESTINGHOUSE HANFORD

P EAK ANAL Y S IS

PK CENTROID ENERGY FWHM BACKGND NET AREA
CHANNEL KEV KEV COUNTS COUNTS

ERROR NUCLIDES

53.52 26.94
27.06

951.17 475.51
1126.65 563.23

1.09

1.64
1.54

4C 1138.82 569.31 1.54

1209.63 604.71
1323.48 661.63

661.35
1591.72 795.74
1603.91 801.84
2076.86 1038.36
2335.61 1167.79
2346.20 1173.09
2664.67 1332.42
2730.05 1365.13
2800.46 1400.36
2921.35 1460.86

1460.80

1.60
1.72

1.73
1.73
2.18
2.05
2.05
2.29
2.55
2.18
2.41

QUOTATION AT 1.96 SIGMA

3422.

6371.
3521.

3522.

1745.
123.
1040.
3715.

6606.

3465. 41649.
2481. 112941.

379.
1786. 30802.
1620. 2895.
1723. 366.
1088. 582.
956. 28053.
304. 25128.
96. 802.
124. 371.
80. 875.

854.

10.4
34.3
22.8 CS-134
5.6 CS-134,

EU-152
4.4 CS-134,

BI-207
1.0 CS-134
0.6 CS-137

12.7
1.6

10.3
37.5
25.6

1.4
1.3
8.0

14.4
7.5

7.1

CS-134
CS-134
CS-134
CS-134
CO-60
CO-60
CS-134
BI-214
K-40

'PEAK CONFIDENCE LEVEL AT 85.0%

'- MULTIPLET ANALYSIS CONVERGED NORMALLY
Z,- MULTIPLET ANALYSIS CONVERGED BUT GFIT > 4
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO014
BACKGROUND DESCRIPTION: BKG
TACKGROUND COLLECT STARTED ON 8-SEP-89 AT 12:00:00
BACKGROUND LIVE TIME: 3000. SECONDS
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2
3C

5
6
68
7?
8?
9

10?
LC1? -
12

c-13
14
'15

C45B
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222-S COUNTING ROOM WESTINGHOUSE HANFORD

SAMPLE: F907 SEG/COMP/#17
DATA COLLECTED ON 31-JAN-90 AT 19:30:31
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START

R A D I 0 N U C L I D E A N A L Y S I S R E

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

OF COLLECT.

P 0 R T

ENERGY COMPARISON
(KEV)

EXPECT DIFF

LLD<1.97E+00
LLD<4.72E-01
LLD<2.74E+00
LLD<2.16E+00
LLD<5.20E-01
LLD<3.16E-01
LLD<4.74E-01
LLD<5.82E-01
LLD<1.18E+00
LLD<1.69E+00
LLD<1.17E+00
LLD<4.76E+00
LLD<4.18E-01
LLD<5.42E+00
LLD<2.86E+00
LLD<7.13E+00
LLD<2.67E-01
LLD<3.94E-01
LLD<3.35E+00
LLD<4.39E-01
LLD<2.16E-01
LLD<4.20E-01

1.16E+02 +-1.67E+00

LLD<3.25E+00
1.05E+02

LLD<4.02E-01
3.25E+02

LLD<3.81E-01
LLD<1.05E+00
LLD<8.51E-01
LLD<9.21E-01
LLD<9.80E-01
LLD<5.64E-01
LLD<3.67E-01
LLD<4.57E-01
LLD<4.90E-01
LLD<4.80E-01
LLD<5.90E-01
LLD<1.OOE+00
LLD<4.49E+00
LLD<9.34E+01
LLD<2.73E-01
LLD<1.03E+00
LLD<1.42E+01
LLD<1.97E-01

+-1.85E+00

+-3.14E+00

AC-228
AG-108M
AG-110M
AM-241
AM-243
AR-41
AU-198
BA-133
BA-139
,A-140
BA- 141
BE-7
BI-207
43-212

-214
C -109
E-139

CE-141
EPR144

CO-56
'CO-57
Q0-58
C 0-60

LLD<1.97E+00
LLD<4.72E-01
LLD<2.74E+00
LLD<2.16E+00
LLD<5.20E-01
LLD<3.16E-01
LLD<4.74E-01
LLD<5.82E-01
LLD<1.18E+00
LLD<1.69E+00
LLD<1.17E+00
LLD<4.76E+00
LLD<4.18E-01
LLD<5.42E+00
LLD<2.86E+00
LLD<7.13E+00
LLD<2.67E-01
LLD<3.94E-01
LLD<3.35E+00
LLD<4.39E-01
LLD<2.16E-01
LLD<4.20E-01

1.16E+02

LLD<3.25E+00
1.05E+02

LLD<4.02E-01
3.25E+02

LLD<3.81E-01
LLD<1.05E+00
LLD<8.51E-01
LLD<9.21E-01
LLD<9.80E-01
LLD<5.64E-01
LLD<3.67E-01
LLD<4.57E-01
LLD<4.90E-01
LLD<4.80E-01
LLD<5.90E-01
LLD<1.OOE+00
LLD<4.49E+00
LLD<9.34E+01
LLD<2.73E-01
LLD<1.03E+00
LLD<1.42E+01
LLD<1.97E-01

+-1.67E+00

+-1.85E+00

+-3. 14E+00
tS-136
CS-137
CS-138
EU-152
EU-154
EU-155
FE-59
HF-181
HG-203
1-131
1-132
1-133
1-134
1-135
K-40
KR-85
KR-85M
KR-87
KR-89
LA-140

911.07
433.94
657.76
59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03

165.85
145.44
133.51
846.76
122.06
810.75

1332.50
1173.24
320.09
795.84
604.70
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20

-0.09
-0.15

-0.10
0.01

-0.02
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LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
PO-210
P0-214
PO-216
PU-239
PU-241
RA-224
RA-226
B-88

R -89
(RN-220
RU-103
MURH106

124
es -125
AS-46
SE-75
ISN-113
SR-85
SR-91

92
TA- 182
IC -99M
TE-123M
TE-125M
TE-132
TA-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL 5.46E+02 +-4.OOE+00

LLD<9.83E-01
LLD<4.37E-01
LLD<4.96E-01
LLD<2.86E-01
LLD<3.86E-01
LLD<3.57E-01
LLD<4.06E-01
LLD<3.79E+00
LLD<1.82E+00
LLD<2.13E+00
LLD<8.91E-01
LLD<9.OOE+01
LLD<1.15E+01
LLD<7.23E-01
LLD<9.98E-01
LLD<3.83E+04
LLD<1.90E+04
LLD<3.29E+04
LLD<2.86E+03
LLD<1.03E+05
LLD<7.28E+00
LLD<7.37E+00
LLD<2.07E+00
LLD<2.22E+00
LLD<3.74E+02
LLD<4.73E-01
LLD<7.94E+00
LLD<9.24E-01
LLD<3.16E+00
LLD<5.51E-01
LLD<5.01E-01
LLD<6.25E-01
LLD<4.IOE-01
LLD<7.50E-01
LLD<1.90E-01
LLD<1.48E+00
LLD<2.24E-01
LLD<2.41E-01
LLD<6.82E+01
LLD<3.23E-01
LLD<2.20E+01
LLD<5.27E-01
LLD<4.10E-01
LLD<1.30E+00
LLD<1.21E+00
LLD<l.1OE+01
LLD<8.08E-01
LLD<2.63E+00
LLD<3.03E-01
LLD<2.54E+00
LLD<1.95E-01
LLD<1.32E+02
LLD<5.69E-01
LLD<1.15E+00
LLD<6.72E-01
LLD<3.94E-01

5.46E+02 +-4.OOE+00

STANDARD DEVIATION = 0.06

LLD<9.83E-01
LLD<4.37E-01
LLD<4.96E-01
LLD<2.86E-01
LLD<3.86E-01
LLD<3.57E-01
LLD<4.06E-01
LLD<3.79E+00
LLD<1.82E+00
LLD<2.13E+00
LLD<8.91E-01
LLD<9.OOE+01
LLD<1.15E+01
LLD<7.23E-01
LLD<9.98E-01
LLD<3.83E+04
LLD<1.90E+04
LLD<3.29E+04
LLD<2.86E+03
LLD<1.03E+05
LLD<7.28E+00
LLD<7.37E+00
LLD<2.07E+00
LLD<2.22E+00
LLD<3.74E+02
LLD<4.73E-01
LLD<7.94E+00
LLD<9.24E-01
LLD<3.16E+00
LLD<5.51E-01
LLD<5.O1E-01
LLD<6.25E-01
LLD<4.10E-01
LLD<7.50E-01
LLD<1.90E-01
LLD<1.48E+00
LLD<2.24E-01
LLD<2.41E-01
LLD<6.82E+01
LLD<3.23E-01
LLD<2.20E+01
LLD<5.27E-01
LLD<4.1OE-01
LLD<1.30E+O0
LLD<1.21E+00
LLD<1.1OE+01
LLD<8.08E-01
LLD<2.63E+00
LLD<3.03E-01
LLD<2.54E+00
LLD<1.95E-01
LLD<1.32E+02
LLD<5.69E-01
LLD<1.15E+00
LLD<6.72E-01
LLD<3.94E-01

641.83
834.83
846.76

1274.55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98

1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37

583.14
185.71
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33
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EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.85E-09 UC/LI
TOTAL MEASURED ACTIVITY = 5.46E+02 (+-4.OOE+00) UC/LI
% TECH. SPEC. - ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

53.52
951.17

1126.65
1138.82

C,603.91
2076.86

c2335.61
2730.05

"800.46

26.94
475.51
563.23
569.31
801.84

1038.36
1167.79
1365.13
1400.36

1622.
1040.
3715.
6606.
2895.

366.
582.
802.
371.

11.5
22.8
5.6
4.4

10.3
37.5
25.6

8.0
14.4

GAMMAS/SEC

1.71E+03
6.99E+00
2.91E+01
5.22E+01
3.14E+01
5.02E+00
8.86E+00
1.40E+01
6.60E+00

cREAKS ELIMINATED BY BACKGROUND SUBTRACTION

UENTROID
CHANNEL

ENERGY NET AREA ERROR GAMMAS/SEC
KEV COUNTS %

A921.35 1460.86 875. 7.5 1.61E+01
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GAMMA SP ECTRUM ANAL Y SIS
*

*

* *
* ** * ** * * ** * ** ** ** ** ** *** * ** * ** ** ** * *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM 05-SEP-90

ANAL Y SIS PAR AME TERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

TNVIRONMENTAL BACKGROUND SUBTRACTED
dID CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
!MULTIPLET ANALYSIS PERFORMED

%ALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1722
ANALYZED BY: VR

10:04:36

!SAMPLE DESCRIPTION: F908/SEG/COMP/#
GEOMETRY DESCRIPTION:
'SAMPLE SIZE: 1.OOOOE-03 LI
AJANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

/ CONVERSION FACTOR: 5.OOOOE-01

COLLECT STARTED ON 31-JAN-90 AT 19:33:04

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3006. SECONDS
0.20 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-NOV-89
EFFICIENCY CALIBRATION PERFORMED 2-MAR-89
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222-S COUNTING ROOM

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

NUCLIDES

950.89
1126.87

474.96 1.64
562.91 1.38

3C 1139.05 568.99 1.38

1209.78 604.34
1323.63 661.25

661.82
1591.95 795.40
1604.17 801.51
2346.39 1172.74
2664.85 1332.10
2730.11 1364.76
2921.69 1460.66

1461.77

1.47
1.49

1.56
1.56
1.87
1.80
1.74
1.78

1029.
563.

580.

562.
368.

291.
239.
241.
35.
13.
11.

I

140. 69.2 CS-134
692. 10.6 CS-134,

EU-152
1324. 9.0 CS-134,

BI-207
7943. 2.4 CS-134
1685. 1.9 CS-137

35.
5537.

546.
5169.
4802.

160.
179.

182.

46.4
3.1
7.1
2.9
2.9

17.1
15.8

11.2

CS-134
CS-134
CO-60
CO-60
CS-134
K-40

ERROR QUOTATION AT 1.96 SIGMA
E AK CONFIDENCE LEVEL AT 85.0%

- MULTIPLET ANALYSIS CONVERGED NORMALLY
B-- ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKOO11
BACKGROUND DESCRIPTION: BKOO11
B CKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00
9ACKGROUND LIVE TIME: 6000. SECONDS
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05-SEP-90 10:04:36

SAMPLE: F908/SEG/COMP/#18
DATA COLLECTED ON 31-JAN-90 AT 19:33:04
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R AD IONUCL ID E ANAL Y SIS R EPOR T

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228
AG-108M
AG-IIbM
AM-241
AM-243
AR-41
AU-198
BA-133
BA-139
BA-140
BA-141
BE-7

ff-207B1-212
A;-214
CD-109
CE-139
CE-141
UtPR144
CO-56
CO-57
qq;58
CO-60

CR-51
CT-134

-136
CS-137
CS-138
EU-152
EU-154
EU-155
FE-59
HF-181
HG-203
1-131
1-132
1-133
1-134
1-135
K-40
KR-85
KR-85M
KR-87
KR-89
LA-140

LLD<7.69E-01
LLD<2.25E-01
LLD<1.03E+00
LLD<9.28E-01
LLD<2.45E-01
LLD<1.65E-01
LLD<1.99E-01
LLD<2.89E-01
LLD<5.96E-01
LLD<7.60E-01
LLD<5.76E-01
LLD<2.O1E+00
LLD<1.96E-01
LLD<2.56E+00
LLD<l.O1E+00
LLD<3.52E+00
LLD<1.35E-01
LLD<1.97E-01
LLD<1.66E+00
LLD<1.91E-01
LLD<1.09E-01
LLD<1.78E-01

2.28E+01

LLD<1.55E+00
2.OOE+01

LLD<1.87E-01
3.62E+01

LLD<1.29E-01
LLD<2.36E-01
LLD<3.14E-01
LLD<4.09E-01
LLD<4.49E-01
LLD<2.26E-01
LLD<1.76E-01
LLD<2.27E-01
LLD<2.15E-01
LLD<2.20E-01
LLD<2.68E-01
LLD<5.OIE-01
LLD<1.90E+OO
LLD<4.48E+01
LLD<1.29E-01
LLD<4.85E-01
LLD<7.20E+00
LLD<9.05E-02

LLD<7.69E-01
LLD<2.25E-01
LLD<1.03E+00
LLD<9.28E-01
LLD<2.45E-01
LLD<1.65E-01
LLD<1.99E-01
LLD<2.89E-01
LLD<5.96E-01
LLD<7.60E-01
LLD<5.76E-01
LLD<2.01E+00
LLD<1.96E-01
LLD<2.56E+00
LLD<1.O1E+00
LLD<3.52E+00
LLD<1.35E-01
LLD<1.97E-01
LLD<1.66E+00
LLD<1.91E-01
LLD<1.09E-01
LLD<1.78E-01

2.28E+01

LLD<1.55E+00
2.00E+O1

LLD<1.87E-01
3.62E+01

LLD<1.29E-01
LLD<2.36E-01
LLD<3.14E-01
LLD<4.09E-01
LLD<4.49E-01
LLD<2.26E-01
LLD<1.76E-01
LLD<2.27E-01
LLD<2.15E-01
LLD<2.20E-01
LLD<2.68E-01
LLD<5.01E-01
LLD<1.90E+00
LLD<4.48E+01
LLD<1.29E-01
LLD<4.85E-01
LLD<7.20E+00
LLD<9.05E-02

+-6.96E-01

+-6.50E-01

+-8.12E-01

NUCLIDE

+-6.96E-01

+-6.50E-01

+-8.12E-01

911.07
433.94
657.76
59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03

165.85
145.44
133.51
846.76
122.06
810.75

1332.50
1173.24
320.09
795.84
604.70
818.51
661.65

1435.86
1408.01
1274.45

105.31
1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20

-0.40
-0.49

-0.44
-0.35

-0.40
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LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
PO-210
P0-214
P0-216
PU-239
PU-241
RA-224
RA-226

-88
RB89

RN-220
RU-103
RORHI06

-124
-125

9-46
SE-75
SN-113
SR-85
SR-91

SS92
TA-182
IC-99M
TE-123M
TE-125M
TE-132
TfM-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL

LLD<4.29E-01
LLD<1.78E-01
LLD<2.16E-01
LLD<1.08E-01
LLD<2.23E-01
LLD<1.65E-01
LLD<1.69E-01
LLD<1.25E+00
LLD<8.22E-01
LLD<l.02E+0O
LLD<4.57E-01
LLD<3.92E+01
LLD<5.11E+00
LLD<3.30E-01
LLD<4.89E-01
LLD<1.91E+04
LLD<8.06E+03
LLD<1.62E+04
LLD<1.46E+03
LLD<5.21E+04
LLD<3.45E+00
LLD<3.18E+00
LLD<7.95E-01
LLD<1.O1E+00
LLD<1.65E+02
LLD<2.07E-01
LLD<3.49E+00
LLD<2.92E-01
LLD<1.64E+00
LLD<2.24E-01
LLD<2.39E-01
LLD<2.81E-01
LLD<1.97E-01
LLD<3.40E-01
LLD<1.06E-01
LLD<5.97E-01
LLD<1.IOE-01
LLD<1.25E-01
LLD<3.27E+01
LLD<1.55E-01
LLD<1.06E+01
LLD<2.46E-01
LLD<2.12E-01
LLD<6.15E-01
LLD<5.77E-01
LLD<5.51E+00
LLD<3.89E-01
LLD<1.33E+00
LLD<1.63E-01
LLD<1.21E+00
LLD<7.54E-02
LLD<4.99E+01
LLD<2.57E-01
LLD<4.82E-01
LLD<3.23E-01
LLD<1.65E-01

7.90E+01 +-1.25E+00
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LLD<4.29E-01 641.83
LLD<1.78E-01 834.83
LLD<2.16E-01 846.76
LLD<1.08E-01 1274.55
LLD<2.23E-01 1368.60
LLD<1.65E-01 702.63
LLD<1.69E-01 765.78
LLD<1.25E+00 657.92
LLD<8.22E-01 984.45
LLD<1.02E+00 277.60
LLD<4.57E-01 311.98
LLD<3.92E+01 1001.03
LLD<5.11E+00 465.03
LLD<3.30E-01 239.00
LLD<4.89E-01 351.92
LLD<1.91E+04 804.00
LLD<8.06E+03 799.70
LLD<1.62E+04 804.90
LLD<1.46E+03 129.30
LLD<5.21E+04 148.57
LLD<3.45E+00 240.99
LLD<3.18E+00 186.10
LLD<7.95E-01 1836.00
LLD<1.O1E+00 1031.88
LLD<1.65E+02 549.73
LLD<2.07E-01 497.08
LLD<3.49E+00 621.80
LLD<2.92E-01 602.72
LLD<1.64E+00 176.33
LLD<2.24E-01 1120.45
LLD<2.39E-01 264.66
LLD<2.81E-01 391.67
LLD<1.97E-01 513.99
LLD<3.40E-01 555.60
LLD<1.06E-01 1383.94
LLD<5.97E-01 1121.30
LLD<1.10E-01 140.51
LLD<1.25E-01 159.00
LLD<3.27E+01 109.27
LLD<1.55E-01 228.16
LLD<1.06E+01 84.37
LLD<2.46E-01 583.14
LLD<2.12E-01 185.71
LLD<6.15E-01 208.00
LLD<5.77E-01 685.74
LLD<5.51E+00 163.98
LLD<3.89E-01 81.00
LLD<1.33E+00 233.21
LLD<1.63E-01 249.79
LLD<1.21E+00 258.41
LLD<7.54E-02 1836.06
LLD<4.99E+01 1204.90
LLD<2.57E-01 555.60
LLD<4.82E-01 1115.55
LLD<3.23E-01 756.73
LLD<1.65E-01 743.33

7.90E+01 +-1.25E+00

STANDARD DEVIATION = 0.05



EBAR - ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.44E-09 UC/LI
TOTAL MEASURED ACTIVITY = 7.90E+01 (+-1.25E+00) UC/LI
% TECH. SPEC. - ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

950.89
1126.87
1139.05
1604.17

rJ730. 11

474.96
562.91
568.99
801.51

1364.76

140.
692.

1324.
546.
160.

69.2
10.6
9.0
7.1

17.1

5.24E+00
2.96E+01
5.72E+01
3.13E+01
1. 43E+01

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

g NTROID ENERGY NET AREA ERROR GAMMAS/SEC
fHANNEL KEV COUNTS %

2921.69 1460.66 179. 15.8 1.69E+01
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Analytical Batch

Lab Segment Serial No.: F0893

Instrument E60044

Procedure / Rev LA-503-156/C-2

Technologist 6B598 R.D. Hale

Date 02-08-90

Temperature 23 C

Starting Time 09:00 02-07-90

Ending Time 15:00 02-08-90

Chemist S. A. Catlow

Description Lab. Id.

1 Initial Check Standard F0897

2 Reagent Blank F0946

3 Sample Comp 5 F0899

4 Duplicate Comp 5 F0900

5 Sample Comp 5 F0905
6 Duplicate Comp 5 F0906

7 Sample Comp 6 F0923

8 Duplicate Comp 6 F0924

9 Sample Comp 6 F0929

10 Duplicate Comp 6 F0930

11 Sample Comp 8 F0947

Customer ID.: 000005

Americium Analysis

Water Dissolution / Fusion Dissolution

Description Lab. Id.
12 Duplicate Comp 8 F0948

13 Sample Comp 8 F0953
14 Duplicate Comp 8 F0954

15 Spike Comp 8 F0949
16 Final LMCS Check Std F0950
17

18

19

20

21

221

Primary Book Second Book Third Book Final Volume

Standard Type No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Standard 16B43/100 uL N/A
Spike 10B43-B/ 50 uL F0947/ 1 mL 16B43/100 uL N/A

Prepared by:_
Signature

D. K. Sato
Thintcd~amo

Date: 08-24-90

Verified by: . C. M. Seidel Date: 08-24-90
,nature PintedName

Approved by: 4% L.H. Taylor Date: -11-1d
SignatuW Pinted Name

r

C

-r
C
-t

0J

C
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Single Shell Tank Phase
Calibration Record I-A

Analyte: Np-237, Pu 239/240, Am 241/Pu 238 Cm 243/244
Procedure LA-508-051 Revision: A-2
Instrument: Canberra Juptier System Property Number:

Technologist: Varied Payroll Number:

Date: Listed on attachments.

Calibration Standard ID: Book number N/A
Analyte Concentration: N/A
Type of Calibration: N/A

Instrument Reading
Dilution Concentration Units =

1

2

3 See Attacied Calibratior Sheets.

4
5
6
7

8

9
10

Comments: Detector are aligned not calibration.

Prepared by: S/G - S. A. Cervantes Date: 8-27-90
Signauur# Pinted Name

Verified by: ..--- C. iDate: .. 27-0
siv4Ure . Vel

L. H. Taylor
l kind NAine

307 I,
C
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Approved by:;



0
0o

AEA ENERGY CALIBRATION

TECH/ DATE BELL #1 BELL #2 BELL#3 BELL #4 BELL #5 BELL #6 BELL #7 BELL #8
SHIFT

Np-237 VR/D 2/3/90 83 151 151 152 155, 156 out 153
Pu 239/240 2/3/90 111 229 229 230 232 233 of 232
Am-241/Pu238 2/3/90 137 301 301 301 303 303 service 303
Cm-243/Cm-244 2/3/90 161 367 368 368 369 369 370

Np-237 AJ/D 2/4/90 83 151 150 152 152 154 out 150
Pu-239/240 2/4/90 110 229 228 230 230 231 of 229
Am-241/Pu-238 2/4/90 136 300 300 300 301 301 service 300
Cm-243/Cm-244 2/4/90 160 367 366 367 367 367 368

Np-237 AJ/D 2/5/90 82 149 148 150 153 155 out 151
Pu-239/240 2/5/90 110 228 226 228 231 231 of 230
Am-241/Pu-238 2/5/90 135 229 298 299 301 302 service 301
Cn-243/Cm-244 2/5/90 159 365 365 366 368 367 368

Np-237 VR/D 2/7/90 82 149 149 150 153 154 out 151
Pu-239/240 2/7/90 110 227 227 228 230 231 of 230
Am-241/Pu-238 2/7/90 135 298 299 298 301 301 service 301
Cm-243/Cm-244 2/7/90 159 364 365 365 367 367 368

Np-237 VR/D 2/8/90 81 150 150 152 155 156 out 152
Pu-239/240 2/8/90 109 227 228 230 232 233 of 231
Am-241/Pu-238 2/8/90 135 298 299 300 303 303 service 302
Cm-243/Cm-244 2/8/90 158 365 365 366 369 368 370

Np-237 VR/D 2/9/90 81 149 149 150 152 153 out 151
Pu-239/240 2/9/90 109 227 228 228 230 230 of 230
Am-241/Pu-238 2/9/90 135 299 299 299 301 300 service 301
Cm-243/Cm-244 2/9/90 159 365 366 365 367 366 369

Np-237 AJ/C 2/10/90 82 149 148 151 153 155 out 151
Pu-239/240 2/10/90 110 227 227 229 231 232 of 230
AM-241/Pu-238 2/10/90 136 299 298 300 302 302 service 302
Cm-243/Cm-244 2/10/90 160 365 365 366 368 367 369



27,-(4,Z.

C E 14 r R A L A I. P H A r N F R r Y
R'av, 1.10

DATA REIIDUCTTON rEPORT

RAMPLE
F-997 S OcOMP-t7 AM

Fil* TV: fD2?2c.SPC

A N A I. Y $3 I

Counted of). 2/3/90 ( 0 0
11D t ct. a r/Geuamu t ra nu irb urt 2/i1
Count t iLur 30000. DTc

PEAK ANAl.YSTS

Pena'. h-i uht
Tnitial F n al]
2041.1 2030.?
3.932.2 3937.6

PeaklI ((ente p
Initsal Fin?

290.349 293.349
253,170 253170

FWNM
11i t a] Finp]
24,000 16,162
20.000 13,999

PEAK REGULTS

Pctak Cunt roid
F,1, m .t, liff,

5.499 5.509 -04010

5,.40 5509 --7 .029
5.297

DETECTOR
Eneru(MIE71) - 4.107

Enerrngi runfl (MV
Effici jflf r

0.08

0.07

Count . At.S vitu
Ratae u/ d/m uCi/o:

63.53 1339.46 0.62.E--03
0, 479E-OZ

35.29 1343.14 0.60tE-03

CAL.TDRATION
4 (0,0047)CtChonno1

): 4,107 TO 6,514
0.0635 CPM/DPM

TOIAI. COUNT PATA?

Itm
R.-w uotctrumd
smooth-d
Cnrni'oui te
Res iduulc

Tot ,I
75397,0
75196,7
74407,8

700.9
fit

% Recovers
100,000
100,000

98a950
1.04s

An 'z lied bul --- -- . ..... .....
MAX

- 309

I 1
1
4)

.I'
0 l Pu231

Ar24q.

Tzu
Tn t i a]
12.000
10.000

AEA
F rav t
0.426?

0.5731

F. nz I
5.053
4.917



(AS'A S2at.rum2
1 4, 0,

11 0,. 0,

lei, . 6.

:1 0, 2,
31 0 75 1

241. 2, 1,

251 MP, "3!,

91 1. ,

291 115, 1 e,

1. 4.

751 1. 1

701 01 2.
1-11 1, :3.
123 3. -,

±1 1, 2,.
141 3. 5
151 5 4.
141 5, 5,
171 9. 7,
181 7. 6,
191 10. 2.
201 20, 25,
2.11 91 63
221 133. 131.

T3 31. 354.
241 946, 1078,

rt 251 2189. 2324,
261 589. 448,

o 271 145+ 137,.

29± 1157, 1200,
itn 301 3115, 1132,

711 130. 99,
S 321 2, 4.

33 1. 1,.
N 341 3, 1,.

351 -,2,

361 0. (,8
- 371 0, (,8

3 0. 0.
~'391 (1- 0,

0 0., 0,
$11 0, 0.
121 (,0.
131 0, 0.
441 0. 0,.

151 0, 0,.
*It1 0, 0,
A7j 1, 0,.
181 0. 0.
191 0, 0,
511 0. (.

. 10

0.
3.
0,.

27,71

17,
0.

393
0,

17,a,

92,
75 .

7.
1.

1

03.

9.

58,

82,
7.,
71,
17,
40,

93,
1.71

92,

0.

4,

1,

0,
0,

0,

0,
0,
1,
1,

20,
1345

1,
0,
1,
1,

j,1
57,
0,

0.
19,
33,
83.

204.
'133.
1345.
2102,

342.
170,
.541,.
1402.
796,.
57,
I,

4,

0,
0,
0,
0,.
0.
0.
0,
0.
0,
0,
I,
0.
0,

0.
14
0,
0,
0.
105

4,
.1.,
. 7,

0,
4,
2,
0,
4,
5

h, *

9,
12.
19,

215,.
433,

1457.
1961,
265.
105.
620.

1481
63"5,.
45,

0,
2,

hi ~
0,
0,.
1.
0,
0.
0,
1,
0,
0,.
0,
0,
0.
0,
:1,
1,

0,

4.

9.,
3,

I,

1,
2,

RD

.,

', *

h, ~

0,

29,

4,
1,
1
4,
9,

10.
24,
33.
81,

224.
506,

1612.
1704,
225,
209,
660.

±579.
528.
29,.

1,.

0,

0,

'-,

0,
0,

0,
0,

0,
0,.

1,
1.
0,
0,

6,
0,

1 .
0,
16.

0,.

1.
1,
0.
6.
1,
0.
3,
3,
4,
4,

16.
16.
54,
97,

237,

50.

1749.
1479,
192.
2:36,
766,

1557,
407,
113.
1
1.

0.
0,
.1,
0.
0,
0,
0,
0,
0,

0,.
0,
0,
0,.
0,.
0,

0.
0,

7.

3,
0.

0,

9.

2 ,
4.

A,

1 . .
7,
.J,

11.

333.

49,
95,

237.
676.,

1823.
1 210.

259,
072,

1612,
3:33.

12.
1,
.,
0,
0,.
0,
0,.
0,.
0,
0,

0.
0.
0,
0,.
0,.
0,.
I,
0,.
0,.

0,

51.

0,

0,

..0.

2,

0,
22,

.
0,

2.

0,

01

a. a
I,
4,
3,.
4,
5,
A,
20.
IA,
54,

124.
281
708.

2030.
972,
203,
274,
995,
547,
242.

.5
0,
F,

A,

a,
.,

0,
0,.
0,
0,
0,.

0,

0,
0,

0,
0.
0,.

01
1.
2.

0,

30.

18

72

73

04
ha

0.
0

3
0

12

01

52.
150
330

2181.
729.
151

32
1063
1441
160

0,

0:

Oh

0.

oh
0~

1.

Oh

rfain -I 11 .41 for SPISP"7n6.SPC
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G E N E'R A L AL P H A E NER G Y
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
F946 AM

File ID: SD3956*SPC

ANAL Y SIS

Counted on 2/12/90 GI54 0
Detector/Geometru number? 3/ 1
Count time: 30000. See

PEAK ANALYSIS

Peak heiaht
Initial Final

4.9 4.3
122.1 47.0

2724.3 2794.8
4.3 3.1

Peak center
Initial Final

353.61 353.061
296.965 296#965
253.936 253.936
108.106 108.106

FWHM
Initial Fiinal
24,000 27.195
12#000 0.111
24.000 10.856
72.000 295.0S2

Tau
Initial Final
12.000 4.586
6.000 4.566

12.000 4.432
36.000 17.485

PEAK RESULTS

Peak
M ID Isotope

1 Ru224
2 Th228

tr 3 Am243
4 U 235

AEA Peak Centi-oid
Fract. Exp. Obs, Diff. FWHM
0.0020 5.600 5.715 -0.035 0.13
0.0007 5.430 5.445 -0.015 0.00
0.9935 5.234 5.239 -0.005 0.09
0.0033 4.396 4.539 -0.143 1.42

Count
Rate C/m

0.15
0.05

78.29
0.30

Activitu
d/m uCi/ea
0.82 0.368E-06
0.30 0.171E-06

3533.97 0.159E-02
2.64 0.119E-05

DETECTOR CALIBRATION
Eneraw(MEV) = 4,020 + (0.0048)*Channel

Enersw rande (MeV): 4.020 TO 6.477
Efficiencu n 0.2014 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Rouiduals

Total
39211.0
39209.6
39401* 6

-192.0

% Recovern
100.000
99,996

100.486
-0.490

Analuzed bu -
MAX

312
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ID
1
2
3
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F70-'-

G E N E R A L A L P H A E N E R G Y
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
F905 AM

Filo ID: SD5589.SPC

A N A L Y S I S

Counted on: 2/12/90 @15; 0
Detector/Geometry number: 5/ 1
Count tite 30000. Sec

PEAK ANALYSIS

Peak heisiht Peak venter
Initial Final Initial Final

57.6 54.3 302.567 302.567
3579,2 3716.8 255.720 255.720

FWHM
Initial Final
24.000 17.421
24.000 14.457

Tau
Initial Final
12.000 0.000
12.000 4.298

PEAK RESULTS

Peak
ID Isotope

0 1 Pu2.30
Am241

AEA Peak Centroid
Fract. Exr'. Obs. Diff. FWHM
0.1610 5.499 5,506 -0.007 0.08

5.480 5.506 -0.026
0.8390 5.282 0.07

Count
Rate c/m

16.70

U7.00

Activity
d/m uCi/es

100.00 0.450E-04
0.345E-04

375.16 0.16?E-03

DETECTOR CALIBRATION
Energy(MEV) = 4.054 + (0.0048)*Channel

Ener:9 ran!e (MeV): 4.054 TO 6.512
Efficiencu r 0.2319 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Res i duals

Total
45931.0
45931.0
51848.2
-5917.2

% Recovers
100.000
100.000
112.883
-12.883

Analyzed bus -
MAX

315

Peak
ID
1
2
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F'17 0

G E N E R A L A L P H A E N E R G Y
Rev, 1.10

DATA REDUCTION REPORT

SAMPLE
F906 AM

File ID: SD4719.SPC

A N A L Y S I S

Counted on: 2/12/90 G15; 0
Detector/Geometru number: 4/ 1
Count time: 30000. See

PEAK ANALYSIS

Peak heiiht
Initial Final

4.1, 4.1
41.0 26,5

3527.5 3527.4

Peak center
Initial Final

353,834 353,834
302.773 302.773
256.919 256.919

FWHM
Initial rinal
40.000 37.794
12.000 3.770
20.000 13.572

Tau
Initial
20.000
6.000

10.000

PEAK RESULTS

r Peak
n ID Isotope

1 Cni243
Pu236

2 Pu238

AEA Peak Controid
Fract. Exp. Obs. Diff. FWHM
0.0020 5.706 5.766 0.020 0,18

5.756 5.766 -0.010
0.0034 5.499 5.521 -0.022 0.02
0.9947 S.301 0.07

Count
Rate c/m

0.14

0.25
73.09

Activity
d/m uCi/ea
0.97 0.438E-06

0.327E-06
1.70 0.764E-06

361.86 0.163E-03

DETECTOR CALIBRATION
Enersy(MEV) = 4.068 + (0.0048)*Channel

Enersw range (MeV)8 4.068 TO 6.525
Efficioncu 0.2020 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
37557.0
37556.6
36742.5

814.1

% Recoverw
100.000
99.999
97.831
2.168

Analuzed bu: ------------------
MAX

319

Peak
ID
1
2
3

Final
8.414
8.414
5.246
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r, E N U R A L A 1. P 14 A E m E R G y
. Revs 1.10

DATA RaDUCTTON REPORT

SAMPLE
F--949 rE(.COMPtJi AM
Ftlv TO! SD3?58s.PC

A N A I. y S I S

Count.ed on I
Cetctn r/Ocm
Countt tine

2/13/90 a 1! 0
etr numftbor, 7/ 1

.30000. Soc

PFAK ANAI.YS7r

P*:-,k ternt.ur

294.201 294.201
24C.325 24O.75
101.979 101,979
27.155 27.155

I n I .sa
16.*000
32.000

152.000
0.000

rpiui

0.605
25.605
2.000
0.200

Tau
ils tial
0.000
16.000
76.000
0.000

PEAK RflOUL TO

oPnuk
ID

1

C 4

Tttotorv
Th22A3
Arn243

tEA

0. 2115
0.7066
0.0019
0.0000

Penk Centroid c
E .-,'# Ob u. niff.
5.410 5s432 -0.002
5.234 5.212 0,022

4,509
4 . 150

FrWHM
0.04
0.12
0.01
0.00

Count
Rate ./Ift

13.54
50.35
0.12
0.00

d/in
94, M1

2272.65
0.6
0.00

Activit'd
Uri/ca

0, 426E-Q0
0. i02E-0
0 .274r-0
0. t0t.E--0

DETECTOR CAl.TBRATION
EnriAuCMFV) . 4.020 + (0.0040)tChannel

Ener#i rantfe (Mc.V)I 4.020 10 6t477
Efficieicit w- 0.2014 CPm/OPM

TOTAl. COUNT DATA!

Item
Raw LtI'tC-rum
Smoothed
Cnmsoni ta? lit.
Roun lu'ul

Toto l
7 J305.0
31295.7
32005.0

--709.3

7 Rfrrover'j
100.000
99,970

102.236
-2,266

Anfl tcoed buti .... ................
MAX

322

ID
1
'1

-7

4

P en It
Snj 1 t.i ali

69. 9
416.7

2.4
0.0

hui stit
V ina

45.7
14f4.9

03

Finzl
0.000
4 .657
0.200
0.200



r-949- 028-
Raw flejn rh.u., for AflA flrrureui, OP WrJSflSP
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SPrCTRIJM S3P950,SPC
I LEGEND! RAW = . . . M1fl?.ED PAKS l .2 .s ETC
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\Z950- Lt92.

G E N E R A L A L P H A E N E R G Y
Rev. 1,10

DATA REDUCTION REPORT

SAMPLE
F950 AM

File ID: SD2724.SPC

A N A L Y S I S

Counted on: 2/12/90 e1s: 0
Detector/Geometru number: 2/ 1
Cuunt time: 30000. Sec

PEAK ANALYSIS

Peak heidht Peak center
Initial Final Initial Final

17.8 11.2 347.151 347.J51
2259.9 2267.7 299.307 299.307
3066.1 3106.7 253.961 253.961

FWHM
Initial Final
12.000 0.091
24.000 17.119
24.000 14.243

Tau
Initial Final
6.000 0.000

12.000 4.348
12#000 3.364

PEAK RESULTS

0 ID Isotope
1 Pu236

C'2 Pu238
Am241

AEA Peak Centroid
Fract, Ex,. Obs. Diff, FWHM
0.0265 5.706 5,742 0.014 0.00
0.4131 5,499 5.512 -0.013 0#08

5,480 5.512 -0.032
0.5604 5295 0.07

Count
Rate c/m

3.83
59.70

00.98

Activitu
d/m uCi/ea
19.94 0.898E-05

423.25 0.191E-03
0 #146E-03

413.39 0.186E-03

DETECTOR CALIBRATION
Energy(MEV) = 4.076 + (0.0048)*Channel

Enersv range (MeV); 4.076 TO 6.533
Efficiencu = 0.1959 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Rou Lduals

Total
71370.0
71369.7
72254.9
-s05.3

% Recovery
100.000,
100.000
101.240
-1.240

Analuzed bu -------------------
MAX

325

Peak
ID

1
2
3-
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Analytical Batch

Lab Segment Serial No.: F0893

Instrument E60044

Procedure / Rev LA-503-156

Technologist R.D. Hale

Date 02-08-90

Temperature 23 C

Starting Time 09:00 02-07-90

Ending Time 15:00 02-08-90

Chemist S. A. Catlow

Description Lab. Id.

I Initial LMCS Check Std F0903

2 Reagent Blank F0946

3 Sample Comp 5 F0899

4 Duplicate Comp 5 F0900

5 Sample Comp 5 F0905

6 Duplicate Comp 5 F0906

7 Sample Comp 6 F0923

8 Duplicate Comp 6 F0924

9 Sample Comp 6 F0929

I10 Duplicate Comp 6 F0930
11 Sample Comp 8 F0947

Customer ID.: 000005

Plutonium Analysis

Water Digestion I Fusion Dissolution

Description Lab. Id.

12 Duplicate Comp 8 F0948

13 Sample Comp 8 F0953

14 Duplicate Comp 8 F0954

15 Spike Comp 5 F0949

16 Final LMCS Check Std F0950
17

18

19

20

21

221

Primary Book Second Book Third Book Final Volume

Standard Type No. & Aliquot No. & Aliquot No. & Aliquot of tandard

LMCS Check Standard 16B43 / 100 uL N/A

Spike 1 0B43-B /50 uL F0947 / 1 mL 16B43/100 uL N/A

Prepared by: -
Signature

D. K, Sato
PTintedName

Date: 08-14-90

Verified by: C. M. Seidel Date: 08-14-90
5ig ature PzintedNawe

Approved by: - L. H. Taylor Date:_ _-/__
Signatfe Pinted NMae-

a

0

w
7.
*9

a

327 ~
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to



0

C

0'
02
00

Single Shell Tank Phase
Calibration Record I-A

Analyte: Np-237, Pu 239/240, Am 241/Pu 238 Cm 243/244
Procedure LA-508-051 Revision: A-2
Instrument: Canberra Juptier System Property Number:

Technologist: Varied Payroll Number:

Date: Listed on attachments.

Calibration Standard ID: Book number N/A
Analyte Concentration: N/A
Type of Calibration: N/A

instrument Reading

Dilution Concentration Units =

1

2

3 See Attac ed Calibratior Sheets.

4

5
6

7

8

9
10

Comments: Detector are aligned not calibration.

Prepared by: . -, S. A. Cervantes Date:J-27-90
Signaltre h1d Name

Verified by: S. Date: P-7 -qn

Approved by: 2= L. H. Taylor Date:
Signalure / "iikd k-Nme

8~
4,

C

328 ~
U,

T



9 i 2 35 90 3 3 7

AEA ENERGY CALIBRATION

TECH/ DATE BELL #1 BELL #2 BELL#3 BELL #4 BELL #5 BELL #6 BELL #7 BELL #8SHIFT
Np-237 VR/D 2/3/90 83 151 151 152 155 156 out 153Pu 239/240 2/3/90 111 229 229 230 232 233 of 232Am-241/Pu238 2/3/90 137 301 301 301 303 303 service 303Cm-243/Cm-244 2/3/90 161 367 368 368 369 369 370

Np-237 AJ/D 2/4/90 83 151 150 152 152 154 out 150Pu-239/240 2/4/90 110 229 228 230 230 231 of 229Am-241/Pu-238 2/4/90 136 300 300 300 301 301 service 300Cm-243/Cm-244 2/4/90 160 367 366 367 367 367 368

Np-23 7  AJ/D 2/5/90 82 149 148 150 153 155 out 151Pu-239/240 2/5/90 110 228 226 228 231 231 of 230Am-241/Pu-238 2/5/90 135 229 298 299 301 302 service 301Cm-243/Cm-244 2/5/90 159 365 365 366 368 367 368

Np-237 VR/D 2/7/90 82 149 149 150 153 154 out 151Pu-239/240 2/7/90 110 227 227 228 230 231 of 230Am-241/Pu-238 2/7/90 135 298 299 298 301 301 service 301Cm-243/Cm-244 2/7/90 159 364 365 365 367 367 368

Np-237 VR/D 2/8/90 81 150 150 152 155 156 out 152Pu-239/240 2/8/90 109 227 228 230 232 233 of 231Am-241/Pu-238 2/8/90 135 298 299 300 303 303 service 302Cm-243/Cm-244 2/8/90 158 365 365 366 369 368 370
Np-237 VR/G 2/9/90 81 149 149 150 152 153 out 151Pu-239/240 2/9/90 109 227 228 228 230 230 of 230Am-241/Pu-238 2/9/90 135 299 299 299 301 300 service 301Cm-243/Cm-244 2/9/90 159 365 366 365 367 366 369

Np-237 AJ/C 2/10/90 82 149 148 151 153 155 out 151Pu-239/240 2/10/90 110 227 227 229 231 232 of 230Am-241/Pu-238 2/10/90 136 299 298 300 302 302 service 302Cm-243/Cm-244 2/10/90 160 365 365 366 368 367 369

- 1,



G E N E R A .. A 1. P I4 A E N E R G Y
Rev. 1.10

A N A L YS I S

DATA REDUCTION REPORT

SAMPLE
F903 CEC/COMP/fJZ PU
File ID SD4709.SPC

Counted on? 2/ 9/90 0 0? 0
Detrtor/Geoetru number' 4/ 1
count timn 30000, Sec

PEAK ANALYSIS

Peak hei.lht
Initial Final

5.2 4.0
2.145.9 2208.4
280.4 285.9
229.4 64.0

2612.8 2610.0

Peak center
Initial Final.
469.869 469,869
358.677 358677
302.189 302.109
264.079 264.079
229.958 229,050

rwiMM
Initia:l inal
20.000 '12.660
20.000 10,661
20.000 10.454
12.000 6.706
20.000 10.762

Tau
Initial
10,000
10.000
10.000
6.000

10.000

PEAK RESULTS

rk
ID Isotope
1
2 Cm244

Cm243
3 Pu238

Am241
4
5 Pu23$'

Pu240

ArA Penk Centrnid
Frnet., Expe Obs. Diff. FWHM
0.0010 6,322 0.06
0.432S 5.796 5.709 0,007 0,05

5.706 5.709 .-0.007
0#0630 5.499 5.518 --0.019 0,05

5.400 5.518 -0.038
0.0096 96335 0.03
0,4935 5.143 5.170 --0.027 0.05

5.144 5.170 --0.026

Count
Rate (d/

0,09
39.74

5.79

45.32

Activit
i/a uri/ez

0.47 0,211E-Oc
190.99 0.096E-0-

0.123W-.
40.26 0,191E-0

0. 139E--0
4.41 0,199E-0

226.93 0.102E-0
0 102E--0.

DFTrCTOR CALIBRATION
Enerlu(MEV) - 4.067 + (0.0040)*Chnnnel

Encriu rnnle (MV)t 4.067 TO 6,525
Efficienc, " 0.1997 CPM/DPM

TOTAL COUNT DATA?

Item
Rnw n'er-trum
Smonthed
Composite fit
Rpisiduals

Total
45919,0
45918.7
45910,5

0.1

100.000
99.999
99.982
0.018

Annlisned but.
VR

330

Peak
ID

1
2
3
4
5

P

Final
5.524
4,945
3.516
4. 662
5.781
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AEA 5penctrumi1 F90o6. 75l9

1
1i.
21
31
All
51
61
71
01
.91

1.01
111
121
131
141
151
161
17J
181
191
201
211
221

o231
241
251

r'261
271

C 281
291
301

321
-'313

341
N351

361
37'

-381

391

411
421
431
441.
4531
461
471

481

49'1
531

0'

6,

9.

1,
0,
20.
03
2,

1,
S0,

.t.

1.
6,
a,

23.

5*
9.

9.
.120,

784.
1296,

20,
20.
37,
15.
29,

172.
21,.

6.,

156,
005.
976.

3,
.0,
0.
0,
0,
1,
0,
0.

1.7

3. ~
0.

.0.

Rrw Dal-an uml r- Var
0,r, 'o

4.0,

1,
.,

91

7.

1.

01,

3,
09

0

1.
4,
1.

70.
227,

.136..
890.

1240,.
15,
21.
35.

9,

30.

0,

106

14.

2/3. *

906
051.

0,
0,
0.
0,

0.
0.
1,

1,
1.
0.

0,
0.

0,

.0.

0,
02
0,
0,

20,
.t,

21..

1.7
0,

70,

1.7
hi I

2 ,7.

7.,
7,

11.
26

207
972,

1035.
70

21.
37.
15,.
36,
02.

140.
9.

14.
40.

2.40.
954.

60,
0.
0,
0.

0,
1.
1,.
0,
1.
4.,

0,.
0.

0,
1,.
0.
I.
0,.

1,

13
2, 1.

0,4.

.
4,

100

4,

C-1.

12.

230.
1193

707.
V.,

30.
40.

7,
39,

100.,
143%

4,
3.

44.
320.
999,.
466.

1,

0,
0,
0,.
0,
0,
0,
0,.
.
1.

0,
0,

r1'SD4709,SPC
0,
00

, ,
0,
1
1,

27o

1.
120
0.
0.
1.
1.
.7.'

I, *
S, I

5,

6,
37,

290.
1192,

555.
12,
27,
35,
12.
44,
99,

120.
3,

11.
50.,

349,
1004.,
302.

0,.
0,
0,
0.
0.
0,
1,
0,
0,.

1.
0,
0.

00
1.
0.
1,

, #
34,
0,

.0.

a 6

0,
1,
0,

19,

0,
0.

5,
t,

7,
7,

0'06.

37,
347.,

13.~45.
407.

0.
27,
41,

9.,
36,.

139,
106.

9,
13.,
49,

455.,

176.
0,
0,

0,

0.
1.
0,
0,
0,
a.

t,

.

0,

0'
1.
1.

0,
0,

70o.

A.
1,7
:1.
2,
1,
2,

t,

1.
5 ,

11, 1

1,1

1A.

58.

10.
706

427.,
14261
263.

10.
29.
33,.
Al,
53,

1±4,

13 6
.1 6,
56.,

532,
1220.

75,
0,.
0,
0,
0.
0,
1.
1,
0,
1,
3'
1,

0,

1,
tt.
0,

2,
1.
0,

6,.104

0.
0,
a,

0,
S.

4.
.7,
2,

9,
12.
47,

535,
1977.

132.

36,
23.
14.,
55.,

139,
46.

6,
10,
07.

592.
1250.,

4.3,
1,

0,
0,

.
0,
0,
0.
hi ~
0.
0,
0,

0,
0.
.,

1,
4,

0.
0,
0,
1.
0,
2.
2,

4,
4,
7,
7,

05.

1 29)

19,

19.
9,

66,
150.
34,
12,
17.

iii,
653,

1134,
26.

0.
0,
1,
0,
0.
1,
06
0,
0,

.

0,
0,
0,

0.

332

0.

Ol
Ot

0,
1,..

1,

1,

0.
1.

17
A,

25.

0,

142.

11 ,
11.

11.

97,
700.

1426.
59,
24.
35,
15.
27,
74,

170,
25,
18,
14,

.142,
754,

±191.
11,

0.
1,
:1,
a,

0.

0,
0,

0,
,



', E N r. R A 1. A . P I- A N E R G VY
Rev, t.to

.DATA REDUCTION REPORT

SAMPLE
F946 SEC/COMP/tO

File tI SD2714.SPC

A N A 1. Y ? I S

Counted oni 2/ 9/90 ! 0 0
Dei.et.or/Geometru number: 2/ 1
Count tifsw 30000. Sec

PEAK ANAL.YSTS

P nn I
Tnit.i al

4613.114
357.234
299.394
262,057
227.770
172.563

center
Fi inl

460.114
3577. 234
299,394
262,857
227t770
172.563

flmi
T l i Frinrs

20.000 16.820
20.000 12.011
20000 .14.183
20.000 7.005
20.000 60104
20.000 59.890

Tau
vnta F'inal

14,000 13.274
10.000 5.995
100000 2,399
10.000 2,100
10.000 2.418
10.000 4.025

PEAK RESULTS

Penk
I I
1

C- 2
3

Tnotope

Pu 236
Pu2%8
Am241

4
5 Pu239

P'.1240
6 Nr-237

A17A
Frnct.,
0.0021
0,1371
0,0686

0,0203
0.0096

Peak Centroid
Exr.r

9
S
9

.756

.499

.4S0

5.143
5.144

0.0043 4.701

Ob .
6.275
5.754
5.4P2
5, 482
5.311
5.146
5,146
4 .8 16

Diff. Fwlim
0.08

0.002 0.06
0.017 0.07

-0

--0
--0
-0

.002

,003
.002
.105

0.03
0.03

0.2

Count
Rate c/n

0,08
7.19
2.72

1 612
0.30

0.17

Activitu
d/m uC-i/ea
0.37 0.166E--06

159.58 .0.719E-04
16,00 0.757E-05

0.580E-05
5.00 ,2t5E-05
1.69 0.759E-06

0.759C--06
0.00 0.395E--06

Ennrsmi(MEV)
DETECTOR CALIBRATTON

= 4.075 + (0.0047)*Chnnnel
EnertiAs ranme (MeV)' 4.075 TO 6.482

Erficiencu m 0.2250 CPM/DPM

TOTAL. COUNT DATA:

Itaer
Raw nectrum
Smoothed
Composite fit.
Re iIduals

Total
19661.0
19661.0
19034.1
--173, 1

% Recoveru
100,000
100.000
100,880
--.0 010

Analivzed bu.
VR

333

1
2
3
4
5
6

Peak
Tninin3

4,2
1894 .2

79.9
57,9
21.9
4.0

hwi tthu.
Final

4.2
19t4 .0

15.9
57,7
23.3

2.6
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1 N E R A I. A L. P H A I N F R G Y
Rev, t.10

A N A L

DATA REDUCTION REPORT

SAMPLE
F705 SES/COMP/015 PU.
File ID SD0O65.SPC

Counted on? 2/ 9/90 0 04 0
Drntect-or/Geometru number* a/ I
Count timeo 30000. s3c

PEAK, ANAL.YSTS

Peak
Initii
1893.1

76.5
18.3

185.5
4.1

heiaht
F . n I

1174. t
76,1
16.3

185.7
3.5

Peok center
Initi al Fi na 3

362.142 362.142
304.353 304.353
267.001 267.001
231#527 231t527
25,073 25.073

FW14M

20.000
16.000
.16..000
20.000
16.000

'0.044
5,447
3790
9.022

14.631

PEAK RESI.TS

Peak
I'D Igata'pe
1 Pu236

Cm243
2 Pu237f

Am241
3
4 Pu239.

Pu240
5 U 2313

AEA Penk Ceritroid
Fract Exp. Obh. Nf?. f FW1M
0.0513 U$.756 5.775 -0,019 0.04

5,706 5,775 0,011
0.0546 5.499 5.503 --0.004 0.03

5. 400 5. 503 0.023
0,0110 .. . 5.328 0.02
0.0815 5.143 5.161 :-0*010 0.04

5.144 5.161 -0.017
0.0015 4.200 4,191 0.009 0.07

Count
Rat~e (./ID

36. 46

2.34

0.47
3.49

0.06

Ar:Vtivitu
d/m uCi/ew

175.76 0.792E--04
. 0, IOAE-03

15.34 0#691E-05
o.529E--05

2.23 .0101E-05
16.49 0.743E-05

0,743E--05
0.40 0#179E--06

DETECTOR CALIBRATTON
Enernu(MEV) : 4.073 + (0,0047)*Channel
Enernv rnnge (MeV)? 4.073 TO 6.479

Effi&iene it 0.2117 CPM/DPM

TOTAL. COUNT DATA?

Item
Row npectrum
Smoothed
Composite fit.
Residuals

Tat al
21590,0
21509.8
21416.1

173.7

AnJ lmed

7 Rewoveru
100.000
99,999
99.194

04805

bui
'R

Y S I S

El1

P rn r It

2
3
4
5

Tau
Init.inl
10.000
8.000

10.000
80000

Final
2.949.
0.800
0,571
3.268
13.792

336



for AEA SpectrutM O
1

11
21
310
41
51
61
71
82
91

101
111
121
l31i
141
151
161
171
it;'
191
201
211
221

Lfl 231
241
251

261
271

0a 291
291

a, 301
31.1
321

C331

341
4 35

361
371

481

391
.s 401

411
421
431
441
451
461
471
401
491
511

0.
-0.

0
2,
0,

6,

1,
0,
30
1.
4.#
1.

4,

45f

a:. I

Of

a.

00

1,

24,
30

106.
6.

12,
13.
15,
13,
30.
47,

6.
6o

70,
241.
'175,

1116,
32.

0,
0,

0.

0,

a,

0.
0,
0,

.. 0,
0.

0,
0.
1,
1.
0,
0.
0.
2,
2,
t. 50.
5.

7,3.

1,
19,

60

2.,

1.
2,
C- *

40,
117.

7,

16.
19,

6.
24.,
42,

0
253.,
503.

1107.
7.,
0,
0.

0,0
0,
0.
1.
0,
0.
0.
1.
0,
0.
0.

0,

2.,
0.

O.0.

1.0.

0,
12

I or

0,,

0o.1,
0.
1.
1.

-. .
.5, I

14.

97.

24,
6,

2.

.,J

40.
5,

2.,

O.f0,

0,
0.
0.
0,

20,

S.

0,

0,

0.
0.
0.

1.
0
1,
O.
0,
0.
1.
3,
1.
1.

07,

2,
0.
1,
1.
0,

13,
30,
66.
47,

.
8.

20.
6.

?7,
30.
45.,

C.

2%.
106,
233,

930.
1.
0.

0,
0.
0 ,

1.

0,
0,

0,
00

I,

1.

4 6

0.
1
4. I

0.
2,
9.4. I

3,

2.6

1.

7#

I, ~
9.

23.
66.,
65.
6,
7.

19.
13.
23.
32.
40

4.
25.
129.
209.
673.
733.,

0,
0,
O,
o.
0.
1.
0,

. ,
0,
0,
5.
0,
0.

0.
1.
4,
0,
0,
1.
7

2
2.
2 #

Of

*1.

O,

1.
4"
2

29.#

45#

27,
9.#

26,
20.
44.

3.
29.

119.
2611
600.t

Of

0,

t.
4,

O.

4.

of

O.f
0.
1.

0.

44,

337

0,2 t

of

20
7,
1.
21
0.
1 &
0f
0.
0.
1,

It,

0.
1.#
-7

1.
29,
1.
0,

.

6.
19.
41,
96,
44.,

9,

777

9. i

1"7

3.9.t

29.
4.,

40

293.
773%,
359,

Of

0.
0.

0,*0.

0.

0.
0.

0,

1.
7
3i I

1.
O,
1.
1,
O,
2.

Of

1,

7

3.
1.

3.

12,

1.

74
2.

3,

l22s

37,
109.

2,

S.

1i.
12,
12.
29,
35.,
290

5.,
45,

201,
301,
073.
201t
- 0.

0.
Of

.0,
0.
0.
.0.

0,
2:.

1.

Oil

0.
Of

1.
21
0.
1.
2.
1,
1.At
I-

1.

06

2s

1.
0.

1. *

0.
0.
1.

1.
2.

10,
42.

112,
13.
10
14
10.
15.

3.

200
6.

54.,
192.
375,

1025.
116.

Of
0.
0f

.0.,
O,

Of

0.
0,
0.
0.
0,
0,
1.

.. ,0-0
.26

0*
2f

1
14

0.

4

I.-*

0

1t

4,

1.

43,
1.

90

3,
4,
4,

16.
43,

100.
9,

so

12,
10.
10.
15.
27.
38.
19,

o.
66.

196
398.

1079.
55,

0f
0.
of
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.

SNiSDs063.spcr RPm Patn num),
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G F N E R A I. A L. P H A E N E R G Y
I Rev. 1,10

DATA REDUCTION REPORT

SAMPLC
F-906 --q

File ID: rl4710.SPC

A N A L Y S I S

Count-od on:
D p1i. ct. o r / G o o m o
Count time?

2/ 9/90 R 9? 0
tru numbor? 4/ 1

30000. gee

PEAK ANALYSIS

Pfell conlf-olPnitn Uflt.CM'

470,143 470.143
359,076 359,076
302,163 302.163
263.600 263,600
227.550 227.550
156.204 156,204

FWHM
Initil , Finul
24.000 10,52
20.000 10.395
20.000 10.070
20.000 7.063
24.000 13.226
16.000 3.900

Tau
Initisal
12.000
10.000
10.000
10.000
12,000
0.000

PEAK RESULTS

Pek
C- Iuotope

1
2 Cm244

Cm243
N 3 ru

Alb241

5 Pu239
Pu240

6 Nr237

AEA
F ra t.
0,0023

Perak Controid
Ex:r. Obr. DiPf.

0.0725 5.796
. . 7r6

0.0650 5.499
5.400

0.0212
0.0373 5.143

5.144
0.0017 4.701

324
791.
791
517
517
377
159
159
.17

0.005
-0.005
-0,019
-0,037

-0
-0
-0

.016

.015

.036

FWHM
0 05
0.05

0.05

0,03
0.06

0.02

Count
Rate c/ni

0.11
39.94

2.90

0.97
1,71

0608

Activity
d/m uC!/ea
0.54 0.241E-06

199,9P 0.90AE-04
0.123E-03

20.71 0.933E-05
0.714E-05

4.05 0.219E-05
8,55 0.305E-05

0. 305E-05
0.44 0.197E-06

DETECTOR CALIBRATtON
Energi(MrkV) = 4.067 +

Enerl3 rrsnge (MeV):
Efficienc - 0

(0,004)tChannel
4.067 TO 6.525

1997 CPM/DPM

TOTAL COUNT DATA:

Item
Ranw spectrum
Smoothed
Conmnosite fit
Re du; J1.

Total
22701,0
22700,
22006,3

-. 1854

' Rocover!
100.000
100.000
100.816

-0.17

An luzed bu* ...........

EMD

339

Penk
IT'
1

3
4
5
6

P re ts
Initia a

6.2
2224,1

96.0
52.0
36. 9
S , 1

Final
6.1

2257.4
96,9
54 .9
35.2
4.8

rinal
.5 .143
4,949
1.800
2.558
1.221
1 .392
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SPCTRUM SD4710,SPC
1 LEGEND: RAW * 4 MODELED PEAKS r12,.,i ETC
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n E 1 E R A L IA L P H.A E N E R G Y
Rnv. 1.10

DATA RCDIJCTION REPORT

SAMPLE
F--949 sG.7cOMrt11 PU

File TD: UD3954.iPC

Counrted on? 2 /11/C/O 0jj
ettetnr/cocttru nuLr0 0
Count tine 30000,

A N A L Y S T S

9 a3/ 1
flat

PrAK( ANALYSIS

P r '.
Tn S t a

1064
1890.2

85. I1
50.6

14 9. 1

hei !nlit
Fs nnl
10.0

1710.1
97.0
52.5
UI .5

Peak ctIntteFr
TriS F 0 1" inl

471 543 471.543
359.111 359.114
301,260 301.260
264.610 264,610
229.417 229.417

In itS I,
20,000
20.000
20,000
20.000
20.000

3 r Fs

1'3.3

10.
10.

In l)
7812,
459
45 3
S69
611

PrAK RESULIS

Peuk Cmntroid
Ex . Obt. ,f.

6.283.
5,756 5.744 0.012
5.430 5.466 -0.036
5.400 5,466 0.014

5,290
5,121

FWHM
0.06
0.06
0.o O

0.04
0405

Count
Rnte c/m

0.19
35.06
2,51

1 .29
2449

Activ0t
cl/m u/em
0.96 0.430E7-06

JP1,69 0,0fjE-04
17,54 0,790E-05

0.597E-05
6,41 0,209E-05

12.35 0.556E--05

PETECTOR
Enerau(NEV) - 4.020

Ente rtu raute (MltYV
EfficLenloevt--

CAL][RATTON
+ (0.004fl)tChuanne1
)1 4.020 TO 6.477
0.2014 CrN/DPM

TOTAL COUNT DfATA?

Itut
P.rnw srt-etrun
Smoot.he P
Comiroatite Tit
Res iu it 

Tot;,]
21109.0
21107.7
21170.5

--62.9

r r<ecver
100,000
99 ,9Q0
100.291
'-0.298

An a 3n ed bull .... .. . .,
DM

342

Po~k
I

a,

5

C* TD T
1

In -

r -

T iu
InIS al
10000
t0.000
10.000
10.000
10. 000

F i n I
6.409
7.396
2,603
1.755
7.113

Tc.tofome

Pu236
Th22E
Arn24t 1

N *

ArA
Fravt.
0,0045
0,0469
0. 0593

0.0305
0. 058e



r7'-t~- o'i

R. Pat PL'UM
1

11

IN

11 1
21'1 j

'111

141
191
161
171

11
11

201

21

701
7 11

221

341
251

*3 el1

371
7371
391
401
411
121

451

471

191
511

'.,

0,
0.
0.

0,
0.

0,

3"

1'.

1,
1,

42,

7,
4,

4,
'a,

3.

21-
7.,

4a,

39,,

44,
I :3
1.

1,.

69,
942,

4-.

0,
0,

for Ar$A Upeittv-ruin
0.
0,.
0.
0,
0.
0.

0,.

2471.

0,
0,
0,

7,

a.
1.

0,
,

a, I

0,

a, *
6,

59,
69,

a,
23,
46,
11,
24,.

:39.
10,

a.,

$1,.

725,
817,
23,

0,
0,
0,.
0,
I,
0,.
0,

F,

7.,
0.
0,.
0.

0,
0,
0.
0,
I,

.0,.
0,
0,
0,.
0.
1.
1,.

0,

a, *
I.
0,

.0.,

a, *
9,

70,
50,

7,
14,
31,

29,
46,

4,

19,.

856,
659,
21.

0,
0,.
0-.
a,
1,.
0.
0,
0,.

7.
0,
0.

0,
0.
1,
0,
0,.
1.
0.3
0.
0,.
i,
0,7
I,
I,

7..
0.
0,1,.

0.,
3,

a,

. ,
14.
'7?,

r ,

a,

30.
95,

9,

50.
a,

a,

56,
5,
0,

1,
0,

SPISD3954,SPC
0,
0.
0.
I,
0.,
0 1
0,
I,
2,
0.
0,
0.
a,

4.

1,.
9 ,
4 ,

4,.
a,

0.

a8, ,

77,
"3,
12,
'9,
32.
10,.

36,

0.

19,
317,
951,
445,

6,.
0.
0.
0.
1,
0.
0,.
0.
a,

6,
4.

0,.
0,

0,
0,
1,
2.
0,

91.

0,
0,
0.
1,

31,

0,

0,

7,

1,

0,

F,

a.,

44

5,
-, 

:3,
29,

1,

44,

31
0,
0,

343

,
a, ~a7,

7,

1,
0,
0,

30,
1

0.

1.

1 ,
5a,

a,

2,

0.

1,
26.

100.

0,
0,

30,

3,

41,
19,

F,

5,

a,

0,
0,

1,o

I 

2,

30
7,
1 ,

1 ,
26,
0.
7

4624

0,

3,

s,

0.

0,
0,

36,

2,

33,

759,

0,1
1 ,
2,

7,

3
53,
1,.
2,.

46.

19.

0,
0,

0,

96,

1,

,,

15

0,

0,

04,
a,

a-,

05,

40.
as, ,

a,
a.,

61,

96.
6,
'4,,
24,
a,

i,
1,

40,
1,
1,
9,

51,

0,.

0,

91

4

1
70.

0
04

1,
0.
1,
0,

1

4

1.
a,

5.

6

9,1
7.
46

1.

0,

0,

0,
0,

(c,..C4t



- SPECTRUM SDP914.SPC
t LE!ENDI RAW a .... MIf1ELEP PEAKS = ito.s ETC
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G E N r r A I. A L P H A r N E R
ev. 1.10

G Y A N A LY S I S

DATA REDUCTIOI REPORT

SAMPLE
F950 1E6/COMP/t12 PU
File 101 SD3946.SPC

Countnd on? 2/ 9/90 R O 0
Detector/Geometru number? 3/ 1
Count timei 30000, Soc

PEAK ANALYSIS

Penk center
Initia3 Final

357,040 357.040
300.354 300.354
262.412 262.412
220.100 228.108
150.480 150.480
126,257 126.257

FWHM
Initial Final
24.000 14.662
24.000 12.967
12.000 5.250
24.000 13.601
80.000 2.000
06000 0.382

Tau
In itiI Final
12.000 0.261
i2.000 4.179
6.000 6.220

12.000 8.431
40.000 0.200
4.000 0.057

PEAK RrSULTS

Pook
N ID

1

3

.4

- 6

Isotorer
Pu236
Th228
Am241

NH237

AITA
rract.
0 .4328
0.0625

0 . 0009
0.4919
0. 0037
0.0003

Pank Controid
Exp Obn. - Ditt, FWHMt
5,754 5.738 0.018 0,07
5.470 5.462 -0.032 0.06
5.480 5.462 0#018

5.279 0.03
5.115 0,07
41742 0001

4.640 4.626 0,014 0.00

Count
Rate e/m

37.9
5.40

0,79
43.06

0.32
0.02

d/t
191.98
38.29

3.85
213. 81

1.59
1.85

Activitu
uti/ea
0.865E-04
0.172E-04
0. 130E-04
0.173E-05
0.963E-04
0.715E-06
0.835E--06

DETECTOR CALIBRATION
Entr'u(MEV) m 4.020 + (0.0040)tChannel

EnenlU ranue (MeV)? 4.020 TO 6#477
EtticLencu 0.2014 CPM/DPM

TOTAL COUNT DATA*

Item
Rcw npectrun
Smoothed
COmponite fit
Reuiduls

TotalJ
43612.0
43611.1
43772o9

-.161,8

X Recoverw
100,000
99,998
100.369
--0 #371

Annlized but
VR

345

Po k
I D

4
5
6

Peak
Initi n]
1946 *
245.9
321.6

2343.9
2.4.*95.2

1.6

heimit

1950.5
249.9

6901
2333.2

8.2
0.9



Pw Dfntn Dump for ACA fspct.ru:, Pt13D3946.SPC
± 0, 0. 0 0. 0.o 0. 2, 7 i

. 1.1, 2, 
21 1. 1. 2, 0. 0, 1. 2, 2. 1. 0.
31 1. 0. 1. .1.. . 0. 0. 00 0. 0.
.41 0. .1 .2, 2. 0. 0. 1. 2. 1, 1#.
51 0. 2. 0. 1. 1, 1. 0 2. 1. 0
61 O. O. 1. Do 10 0.. 2. 3s It Do
71 0, 2, 1. 2. 1. 0. 0. 0. 1. 1.
81 1, 0. It 0. 1 2o 0. 1. D. 0.
91 o 0 0. 2. 0, 1, 1 1. 2. 01
101 'o -, :, D lb 1. 2- 2
111 , # 0.. 7, 1 . 1 2. 0.
121 2, 2. 3. 2. 3. 4. 5. 0f 1. 2.
131 3. 0. 1. D, 0. 1# 0. 3# 4. 1.
141 1, 4, 7. 0. 5. 0. 2. 0 3. 4,
151 4. z, 2 1 7, , 0. 2. 0. 1. 2.
161 2 4. 1. 1. 3. 1 1. 3. o. 1.
171 6. 4# 4. 2, 6. 4. 2, 2. 1. 1.
1 R 0, 2. 4. 2. 1. 3. 0. 5. 4. 4t
191 4. 4. 7. 5. 2. 7. 7# 6, 91 7.
.201 160 21. 23. 23. 42, 47. 66. 72. 112. 136#
211 164. 16. 224. 334. 394. 473#. S2. 603. .726. 041.
221 902. 1109, 1134. 1198. 1312, 1294. 379 1310. 1233p 1074o

Vt231 1017. 029. 709. 409o 402. 304o 204, 145. 020 60.
241 36, 21. 16, 90 13. 33. J6. 11. 18. 23.
251 23. 16. 20, 21.. 25# 22. 16 36. 35. 35.

o26 1  27, 36, 30. 22. 29. ,. 28, 21. 266 22. 14.
271 12. 10. 4. 11. 10. 12. 14. 15P 24o 23o

6291 30. 40, 34. 42. 43. 44o 69. 550 73. 0,
291 06. 00. 107. 91. 121. 125. 121# 146 126. 140,

301 123, 141. 115. 8,. 73. 57. 41. 37, 24, 29t
31.1 .12. S. 7. 3. 2. . . 3, 3. r, 0.
323 6. 5, 1. 4. 6, 5. 4. 4. S. 6.
%3 31 24# 25 .. 24. . 34, 31 . 52. 6. 104, 110. 139.
741 169. 210. 290. 330. 347, 409. 5180 610. 674. 760,
-35.. D.44* .. 914, 957. 1047, 099 1043. 10950 1059. 992, 929.
361 826. 722, 560. 460. 351, 230.. 103# 130, 95. 44,
371 . 30, 14. 14. .6. 1, 2. O. 0, 0. 0.
301 0, 0. .0, 0. 0. O. 0. o. 0o 0o
.9...... .0. 0, 0. 0, 0. 0 0. 0. . 0o 0.
401 . 0. o 0. 0. 0. ..0. . 0. 0. . .
411 0, o 0, 0. 20 0. 0. 0. o. 0
421. 0. - 0. ..... 0. 0. 0, 0, 0. 0. 0.
431.. 1, 0, 0. 0. 0. 0. O. 0. 0 0.
441 0, , .. 0. 0. 0. 1. 0. 0. 0
451 0, 0, 1. 0, 1. 0 0. 1. 1. 1
461 0. 1, 1. 1. 1. 1, 2, 4. 1. 1.
473 3. .2,. 1, 0, 0. 1. 2. 1. 2. 0*
401 0. D 00 0o 0. 0O 1 0 0o 0.

491, 0, 0. 0. 0, 0. 0. 0. 0, 0. 0,
512 . 0. 0t

346-
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Analytical Batch

Lab Segment Serial No.: F0893

Instrument Beckman

Procedure / Rev LA-348-104/A-0

Technologist R. H. Hale

Date 07-16-90

Temperature 24 C

Starting Time 10:00

Ending Time 15;00

Chemist S. A. Catlow

Description Lab. Id.
1 Initial Check Std F0903

2 Reagent Blank F0904

3 Sample Composite 5 F0905

4 Duplicate Composite 5 F0906

5 Spike Composite 5 F0907
6 Final LMCS Check Std F0908

7

8

101

11

Customer ID.: 000005

Carbon 14 Analysis

Water Digestion

Description Lab. Id.
12

13
14

15
16

17

18

19

20

21

22

Primary Book Second Book Third Book Final Volume

Standard Type No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Std 31B46/1.0 mL N/A

Spike 31 B46/1.0 mL F0905 / 10.0 uL N/A

Prepared by:U- ,'4
Signature

D. K Sato
Tiffted Name

Date: 7-10-90

Verified by; C.M. Seidel Date: 7-10-90
Sjdtue NtendNamne

Approved by: 4 L.H. Taylor Date: /9-1 /4
igamre PdMnted Name

A
T:

34 F



Single Shell Tank Phase
Calibration Record I-A

Analyte: C-14

Procedure T.A-r-l Revision:

Instrument: Tin.; Arini1At1inn cnintr, Property Number: WA77390

Technologist: R A Payroll Number:

Date: 9-20-88

Calibration Standard ID: Book number pakrp 6nnRq02 *2

Analyte Concentration: Spp Attarhr rl-ihrAtirn qhpptn

Type of Calibration: Spp At-t-r-hpc3 rAlihrAtinn Shoorc

Instrument Reading
Dilution Concentration Units =

1

2

3qpp At acrhed CAlihratint Shopr'

4
5

6
7
8

9
10

Comments: Quench Curve

Prepared by: _ _ _ _ S. A. Cervantes Date: q-o6-gQ
sinatur. Vinied Nane

Verified by: C. Qtrs Ad l i Date: 9-n6-9n
,Rguature 

.oe

349 2 zm-
49 Approved by: L - 12 Date:___-- _--



UEER: 2 ur rRomN-14 PRESET TIME: :0.00 TUE 17 3UL 1990 ct0
SrAMPLE REP[EAT: I CYCLE REPFA0 1 SCR:N R=32:1N
H:i 3 A'C Y 7C0:N RCM: Y 2 PHASE MONITOF.:; Y POET CHi:: N VIAL:0 . VOLUMF.: 1
RCM-Ttml- 0.10 INT::P99,9S
CHANN E L -. Ls . UL.: 70C '.ICA:: 0.10 BKO BU&i 0..0 D.3 227:: 0.50 L:X .

RINSLC LABI DPM' 3ET UP (N i9 SEP 1928 1 :C

UNKNIOWN 01. -!j U
,.;:v~ N 0L' N I - imi r :-.:nt~ c) 1o 1.5 -000c
UNa :OWN UTN EO 1 cDPM
INI-:'NWN l.HA.F I 1FE COCRE2.CTIOdN
I(4I::VinUAL NNWN NORM FACTORS:N
nTANDA:T ID iPACKR.D S00V02 h2 0
HALF LIFF (D)Y ) ISO 1-:N
OTANDARD P y':i- 108500..

NKNOWN REPLICTEEg: 1.

u:-'CKGROUND
UEN.I~: LIMITS

QUENCH CUvE..'!
L3d:0..000

SAM PCS CH

PL **- 1 1

CPM 2SIJ% TIM:

41.E0 9.02 10.00 10..6Z 145.0

BACKGROUN OUrNC CUFVES CONS :.irI

CiHANNEL 1
v NC r: .U '' r r ~EF CIENT 

:0..0000006

CALCUL. A*!--i.)
Co>1.

~1 . c 4 . -, i 1. 0.

0"- TACKSROUl-D
CTAL.

Z..u: C!l LIM:Ti2
DUE='C LIMITU

LOW0..00
L.:00..000

HIGH: 1300..
HIcH::253.

'IAM POS 0! 2616% TI:IE !L TIME: A03 NO C101% 2P

1- 3 1 1502, 50 I .S9
TROI %EFF CH1..90. 24

10 00

2 K- 4 1 =90 9.09 0 C
IS01 %EFF CH:90.34

- 5 1 118.00 5.Z2 10.00
40 1%, 1/5

101 %EFF CH'ii: 0.11

21.. U 144., - 0.01 *.%
*(Si DiPM :.707.579

32.30 141.'") 0.. 14 w4
1201 DPM -0.600000

3..20 14S5..

£ O [ DPW :107.09K,

0

R.hX 2P

0.27 w?

FiGCM
1L- .. rL/:!

?..c f-
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SAN POS CH

4 **- 6

5 .**- 7

I 6C 2.

2SIGz TIME

1 136.10 5.42 10.00
ZEFF CHt:.90.. 3

I J:77.60 .. 53 10.00
7yzFF C41 : 90..h

' *100:.10 .1.'0 10..00
'.: T Ck.K:90. 2:1

EL TIME AVG)

53.92 142.

64.63 .46..

75. 34 to,...

RCH% 2PHO

1) -,13 s

1col Opm L 1012..1101

C'L 0,01 -4
Iol LP N$i 1.36C.

..1 .. )1 0 .-
Ton c:D an-: . 157.:" 1 'W.

351

p.( fY



. I r-E x3 r SE . P t IN-: . 9 (Eil )2

;d4 ID:20CHAF)TC q9 nIN:O".
iI:KOWN RFK!L. CATFS (t-10) I

UNb:N iR'11 FACTORIP/Q 7P iTE) C1D 1.0000-D
:I\ N'l:' UNTT7I T FCHAR) i:so Dp
':.301DUAL UN.K14OUN NORM IKCTC0RTV/rDN

HALF LIFE CORRECTIGN(Y/N)I

tjKGRDUND 0U1EC CURVEE(YINlY COUNT BACKROIUND

I;:. (lND RE-UEE THMR ?A3KGROU1. CUNT (Y/') N

OTONDARD 1Df20CHAR):j3197S-P !.!')
Nz:r.H L7MITf"5DIITG)LOW:73, c
:%W C.H MODEiS'HA

THU 0" ,-M

HICH:207.7

iOk cun iamvED

r !';H
£3TflND1:6.RD:£5 ST ORED SET UP ON 19 REP 1 W(EWDTVV)

.:: NDAND f(20CHAR) 13 1- t-10
Ct 'UEiNC-I STANDAR:DS ( Y /N iN BUENCH

OTANDARD DFPv(10QD0ITS)
." LI::I'; DAYS (.\/ 'D1E1t70

R:EF:7RENCE DATr 0AY MON YKA:
OCU M: H)

IVENCH L P:&TE = !SGITE) LOW::7Z.. :7
PLDT DUiFNIH CU:VE~S(Y/N)N,

.1

MODE (S/H: H-

JAN 1
00 0u

HIHt: 207..7

rT OF JE-~' Uri QUENCH STAIDR53<(IN=ND/E=CDI/R=RE--CIUNT)i
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iNc:5 TPNDfpuDS F-R ysC l T\

lic EF1

7"1, 47
100.,3
1i 0.0.
1495.."
179, Z

'o",93
c,5 45

94. W:,
04..32
92. 9f)

37.400
110.. ):
137.7
164..0
207.7

RE.. Q:
04..96
CW 41

::.c07
''.1.02

ELETE STANDA:D'/ Ht)N
:FA 1tC CURVECY/NiN

:AE::--0RDER('/N) .
''.Y MLUENCH CURVENY/NI)N

POOR COP Ic ED

353
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-'2CHAR) TC-99. ALI..
:RETf TI jtc. :9E?.99) :0.00

AMPLE REPEAT (c-10) ll.
CYCLE REPEAT(1-10) I
R.232 OUTPUT(Y/N) N

2 I~14A:E (Y/N) V POST CHK (/N)N

HIT o-10)
A=C ?Y/N)

nt F (Y/N)

VTiAL (3/1)

3
Y
N

THU 03 MAY 1990 02K.':
SCR(1,/:C .N -
PPDGRAM SUMMARY (Y/N O
LOW- TIME(.:-99?.95) 0.10 YNT999A.25

RCM4 TIME(.!-999.95) 0.10 INT99..9.

VOLUME (1=18-11ML/2-11-TML/3-7-2ML..71

TAUNT CHANNEL(\.,\2,I : 1
:ANNEL SETTINGS LL

CHANNEL 1 5:Ii,

P\TK WALCULATTON FR;OURPM '
I co::- 2. COUNTS

7 1.. DPM 8 S'L D19 WrN!

1ELF"RT ONQ" 73
7 El % RE-F
9 W -:ID T-NT

4 DL X RTEF
10 SL F:I

5 SL DPM & DL D>W

-):INT 'i (r V1=3 T7ANDARE / 2 - H 0T/3=EELECT) 1

VOOR COPY CEAVED

354

2SIG
0.00
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USER: 5 ID:TC-99, ALL PRESET TIME: 10.00 FRI 02 FED 1990 00:07

SAMPLE REPEAT: 1 CYCLE REPEAT: 1 SCR:N R9232:N
H 3 AMC:Y QCF:N RCM:Y 2 PHASE MONITOR:Y POST CHK:N VIAL:B VOLUME:11
RCM-TIME: 0.10 INT:999.95
CHANNEL 1-LL:150 UL: 800 2SIMA: 0.10 BKG SUB: 0.00 BKG 2SI: 0.00 LSR::

SINGLE LABEL DPM SET UP ON 19 SEP 1988 08:22

UNKNOWN ID::TC 99 DIREJ1 U
UNKNOWN NORM FACTOR IEO1::Q 1.00000
UNKNOWN UNITS ISO1IDPM
UNKNOWN HALF LIFE CORRECTIONN
INDIVIDUAL UNKNOWN NORM FnCTORS:N
WTNDARD IDu 31 B28-A 1-10 0
HALF LIFE(DAYS) ISO1N

p" STANDARD DP N I 01:0..00000000

BACKBROUND
UENCH LIMITS

QUENCH CURVES:Y
LOW:73.67 HIGH:207.7

SAM POS CH

BI **- 1 I

CPM 2SIGX TIME

50.00 8.94 10.00

EL TIME AVG H9

10.64 162.0

BACKGROUND QUENCH CURVES: CONSTANT

CHANNEL I
QUENCH CURVE COEFFICIENTS
A 50 .. 00000 B0 0.00000000 C::0.00000000 DO.00000000000

,BACKGROUND QUENCH CURVE CORRELATION TABLE

MEASURED
CPM .

50..00

CALCULATED
CPM.,

50.00

BACKGROUND QUENCH LIMITS
TOTAL QUENCH LIMITS

LOW: 0. 000
LOW: 73,.67

HIGHI1000
HIGH: 207.7

SAM POS CH CPM 2210% TIME EL TIME AVG HO RCM% 2P

**- 3 1 813. 80 2. 22 10.. 00
IS1 XEFF CHI:94. 03

2 **- 4

o W I LO I

355 -4 ..
351? g(o nl1

1 3179..00 1..12 10..00
%EF CH 1 93. SO

1 58..50 0.27 '..005
XFFF CH&: 9..E h

21.66 151.0. 0 0.49 **
ISO1 DPM 91J2.2896

32. 40 154. 0 0. 18 **
IG1 DPM :3335.985

u 6 156. ( 3.7 4-
:sri DPM c R, 1 7

RC x 2P

1. 07 +:K

1 ,1 .,

9KG

1.

Hit

162.0

PERCENT
DIFF. FLAB

0.00

OnNOWN REPLI CAIES': 1.

;31



1301 %EFF CHI19Z.24

SAM POS CH CPM 2919% TIME EL TIME AVG Hlf

5 **- 7

13016 **-B 9

7 **-- 9

1 75.20 7.29 10.00
%EFF CH12 94.34

1
%EFF

1.

2342.50 1.31 10..00
CHI:93.07

116.60 5.86 10.00

64.70 145.0 5.43 **
1901 DPM :26.71191

75..46 164.0
ISO

86, 23 155.. 0

DPM
0.20 **
:2463. 191

3.. 67 **
ISD1 DPM :71.06857

C **-,10
q' 1601

9**-i11

C' ISol10 **-12

in 11 **. 1

1 2568.90 1.25 10.00
%EFF CH1:93.63

1
%EFP

97. 00 156.0
IS1 DPM

99.70 6.33 10.00 107.77 158.O
CH-93.46 1901 DPM

1 3354. 90 1.09
%EFF CHI:93..46

1 861.70 2.15
I901 %EFF CH1:93.55

12 **-. 2 1 3212..60 1,,12
ISOY EFF CHl:93.46.

13 **- 3 1 3201. 40 1.. 12
- IS11 XEFF CHI:93.55

14 **- 4 1 823.30 2.20
ISO1 EFF.CH1:94. 27

10..00

10.00

10.00

10 .. 00

10.00

118.54 158.o

0. 22 **
:2690.,303

5. 50 v**
:53 17546

0. 17 **
1901 DPM :3536.003

129.35 157.0 0. 61 **
IS01 DPM :367.7051

140.14 158.0
Is1o

150. 92 157.O
Is19

161.70 147.0 1

1901

DPM

DPM

0. 18 **
:3383.757

0. 19 **
:3368.83C3

0.58 **
DPM :920.2977

356
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Analytical Batch

Lab Segment Serial No.: F0893

Instrument N/A

Procedure / Rev LA-378-103/A-2

Technologist S. Cervantes

Date 02-23-90

Temperature 26 C

Starting Time 08:00 / 02-22-90

Ending Time 13:50 / 02-23-90

Chemist S. A. Catlow

Description Lab. Id.

I Initial LMCS Check Std F0903

2 Reagent Blank F0904

3 Sample Comp 5 F0905

4 Duplicate Comp 5 F0906

5 Spike F0907

6 Final LMCS Check Std F0908

7

8

-t
10 __ _ _ _ _ _ _ _ _ _ _ _ _ _ _

11

Customer ID.: 000005

Iodine 129 Analysis

Water Digestion

Description Lab. Id.
12

13
14

15 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

16

17

18

19

20

21

22

Primary Book Second Book Third Book Final Volume

Standard Type No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Std 124844 /1 mL N/A

Spike 124B44/ 1 mL F0905 / 1 mL N/A

Prepared by:. jr r$t D. K. Sato
PHnted Nnmc

Date: 8-21-90

Verified by: C. M. Seidel Date: 8-21-90
PdntedName

Approved by: -,t L.H. Taylor Date:
s~ignhre / Pited Name

0)
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H-2 DEt, ISOTOPE FILE

Ha, Isotope alf-1ife MPC Value Caieinit
Enersv AbsIntd()

1 1 129 1,600E D --- Y

39,6 7,50
2 AM 241 1,580E+05 D ---

59,5 35t9o
A ?M 243 2,7hE+06 D - Yes

74.7 66.00
4 SB 125 1004,40 0 --- Ye"

176,3 6.80
B GE 75 119,77 D --- Ye

13610 59,00
121.1 17.30

liammum Energs Error for IsotoPe Idenificatior 1.5 keV

itL values are corrected for decay,

Cu &~?

360



i::- 9670 S'6

t**** IDENTIFIED ISOTOPES ***tl

Nuclide UCI/GM Decau Corp.
Enerdu Abundance(X)

1 129 ? 0.163E-03 +/- 0.997E-05
39,6 0,163E-03 7,50

SE 75 0.487E-04 +/- 0,121E-05
136,0
121.1

0.497E-04
0.445E-04

59.00
17.30

Rate(CPM) 7 Err Delta-E

1.00
13.73 6,1 0,4

1.00
32.86 2.7 1.0
9.18 6.3 0.9

$*W*f MlL TABLE ***T

Nuclide
Energs

AM 241
59.5

UCI/Gli

<0.219E-05

Decay Corr,
Abundance(%) Rate(CPM)

1.00
35.90 < 0.98

% Err Eelta-E

Ir AM 243
74,7 <0,122E-05

7 SB 125
1 176.3 <0, 156E-04

1,00
66.00 < 1,10

1.00
6.80 < 0.93

***** UNIDENTIFIED PEAKS *****

Ener Rate % Err. Enerdv Rate % Err EnerIv rate / Err,

29.3 86.89 1,7 34.0 18.29 4,7 96,1 3.28 13,8

STOP --
B64500
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SAMPLE PAR

Spectrum Label:
Sample Counting Dat
Sample Collection D
Decay Time
Aca.Live Time
Ace.Clock Time
Deadtime
Sample Mass
Eff.Corr.Factor

AUTOMATIC ISO FF - ANALYSIS

AMETERS

F903 SEG/CJ /113 A-1
e 23-FEB-90 19:33
ate 23-FEB-90 19:33

0. Days 0.009 H
3000. Sec.
3003. Sec,

0.1 x
1,000 GM
1,000

25-FEB-90 06:06:53

PEAK SEARCH PARAMETERS

:34
:00
Ps.

Melii.rout
Search Range
Max. Z Error
Filter Width
Multiplet Det.Fac
Max.Delta-E
keV/Ch.
Zero Offset

1AB
25 - 200 keV

50.0 %
1.6 keV

tor 0.1
1.5 keV

0,20
0.60 keV

Lineshape File Name:
Efficiency File Name,
Isotope File Name:

JIM
WEMOl
WI801

-- H2 SHP FILE 5/13/86
-- H2 EFF TABLE 5/13/86
-- H-2 DET. ISOTOPE FILE

*4tt PEAK SEARCH TABLE *****

No, O.Energv T.Enersg
(keV) (keV)

29,3*
34,0*
39.3
96.40

1206
135.4

29*3
34.0
39.2
96.1

120.2
135.0

Net Cnts.

4345,
915,
686.
164.
459.

1643,

BAnd. X Err. FUHM Eff.
(keV)

796.
796.
987.
278,
232,
206.

1.7
47
6.1

13,8
613
2.7

1.375
1,375
1,373
1.366
1.366
1.367

0.0000E00
0.4492E+00
0.5054E+00
0.5832E+00
0,5374E+00
0.5048E+00

362
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Zzc

**** IDENTIFIED ISOTOPES 0**fl

Decay Corr,
Abundance(%) Rate(CPM) ;( Err Delta-E

AM 243 ? 0.107E-05 +/- 0,311E-06
74.7 0.107E-05 66,00

SE 75 0,48SE-04 V/- 0.122E-05
1360 0.483C-04 59.00
121.1 0.510E-04 17.30

1.00

1.00

0.96 29.2 0,9

31.91 2.6 1.0
10.54 5.6 1.0

*:*fl 0DL TABLE *ntt

Nuclide
Eneras
1 129

39.6

AM 241
59.5

SD 125
176,3

UCI/GIM

<0.118E-04

<0.211E-05

<0.177E-04

Becs Corr.
Abundarice(7C) Rate(CPi)

1.00
7.50 < 1.00

% Err fLDlt-E

1.00
35.90 < 0,95

1.00
6.80 < 1,06

***** UNIDENTIFIED PEAKS *****

Energu Rate Z Err,

31.2 1.02 42.9

Enern Rate X Err,

44.1 0.53 49,4

Erieriy Rate % Err,

96,2 3.33 15.0

STOP --
BB4500
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r
F 'P"I. -7,k ScWAU1MATIC ISOTOPE ANALYSIS

SAMPLE PARAMETERS

25-FEB-90 06;13:31

PEAK SEARCH PARAMETERS

Spectrum Label? F904
Sample Countin Date
Sample Collection Date
Decay Time
AcaLive Time
Ace.Clock Time
Deadtime
Sample Mass
Eff.Carr.Factor

Lineshape File Name:
Efficiency File Name'
Isotope File Name:

SEG/COMP/1t14 A-1
23-FED-90 21:34:20
23-FEB-90 21:34:00
0. Days 0,006 Hfrs.

3000, See,
3003. Sec.

0.1 x
1.000 G
1.000

JIm
WEM01
WIM01

Mem.uroup
Search Range
Max. Z Error
Filter Width
ultiplet Det.Fac

Max.Delta-E
keV/Ch.
Zero Offset

1AB
25 - 200 keV

30,0 A
1.6 keV

tor 0.1
1.5 keV

0.20
0,60 hev

H2 SHP FILE 5/13/86
H2 EFF TABLE 5/13/OL
11-2 DET, ISoTOPE FILE

***fl PEAK SEARCH TABLE $*U*

- No, OEneriv
(keV)

T.Energy Net Cnts.
(keV)

Bsnd, 7 Err, FUHM Eff,
(keV)

51. 339. 42.9 1.375
26. 96, 49.4 1.372
48. 99, 29.2 1.367
167. 349. 15.0 1.366
527. 205, 5.6 1.366

1595. 239. 2.9 1.367

31.2?
44.2
74.0
96.5*
120.5
135.4

31.2
44.1
73.8
96,2

120,1
135.0

0.4291E+00
0.5682Et00
0.6135E+00
0.5830E+00
0.5376E+00
0.5048E+00,

AM 243

SE 75
SE 75

364
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AUTOMATIC ISOTOPE ANALYSIS

SAMPLE PARAMETERS

24-FEB-90 00:31:07

PEAK SEARCH PARAMETERS

Spectrum Labelt F905
Sample Countini Date
Sample Collection Date
Decay Time
AcoLive Time
Aca.Clock Time
Deadtime
Sample iass
EffCorrFactor

Lineshape File Name:
Efficiency File Naw!
Isotope File Name;

SEG/COMP/t15 A-1
23-FEB-90 22:646
23-FEB-90 22:45100
0. Dags 0.029 Hrs.

3000, Sec.
3003, Sec,

0,1 74
1.000 Di -
1.000

JIM
WEMOl
WIM01

Mem6Group
Search Range 25

Max. . Error
Filter Width
Multiplet let.Factor
Max.Delta-E
keV/Ch.
Zero Offset.

H2 SHP FILE 5/13/86
H2 EFF TABLE 5/13/86
H-2 DET. ISOTOPE FILE

***** PEAK SEARCH TABLE ***U

C) No. O,Ener9 T.Enersv
(keY) (kev)

31.7
59.8
75.8
86,5
96.4

120,6
135,4

31.7
59.7
75.6
86.2
96,1

120.2
135.0

Net Cnts.

58,
29,
42,
05,

160t
493.

1733.

Bnd. E Er. FWHN
(keY)

218,
117,
167.
147,
221.
205.
198.

34,5
49.0
40.2
36,7
14.0
58
2.6

1.375
1.369
1.367
1.366
1.366
11366
1.367

365

IAB
- 200 keY
50,0 %

1.6 keV
0,1
i,5 kev

0.20
0,tO kev

Eff.

0.4322E+00
0.5637E+00
0.6148E+00
0,5992E+00
0,5832E+00
0.5374E+00
0.5048E+00

AM 241
AM 243

SE 75
SE 75



)= 7bs:5- - 70ot r

***** IDENTIFIED ISOTOPES *****

UCI/GOM Decay Corr,
Abundance(%) Rate(CPM)

0.130E-05 +/- 0.637E-06
0. 130E-05 35.90

0.937E-06 +/- 0,376E-06
0.937E-06 66.00

SE 75 0.515E-04 +/- 0.123E-05
136.0 0.524E-04 59.00

0.478E-04 17.30

1.00

1.00

1.00

% Err Delta-E

0,58 49.0 -0.2

0.84 40,2 -0.9

34.67 2.6
9.87 5.8

1.0
0.9

****t MDL TABLE **Z**

Nuclide

Enermy
1 129

te, 39.6

UCI/GM

(0.126E-04

SB 125
176.3 <0.173E-04

Decay Corr.
Abundance(Z) Rate(CP)

1.00
7.50 < 1.07

1.00
6.80 < 1.03

U*** UNIDENTIFIED PEAKS ***fl

EnerAy Rate % Err. Energv Rate % Err. Enerav Rate I Err,

31.7 1.16 34.5 86.2 0.89 36.7

STOP --
B64500

366

Nuclide
Energs

AM 241 ?
59,5

AM 243 ?
74.7

%mPC

121.1

7 Err Delta-E

96.1 3.20 14.0



F 9 -y/zs-'

$**** IDENTIFIED ISOTOPES ***

Nuclide
Eneriv

UCI/GM

AM 243 ? 0.123E-05 +/- 0.389E-06
74,7 0.123E-05 66.00

SE 75 0.521E-04 +/- 0,124E-05
136.0
121.1

0.51?E-04
0.531E-04

59,00
17.30

jecag Corr.
Aburdance(Z) Rate(CPM) % Err Delta-E

1.00

1.01

%NPC

1.11 31.5 -0.2

34.13 2.7 1.1
10.90 5.3 0.9

***** hDL TABLE ****?

j~,Nuclide
Energy

C) 1 129
39.6

tr AM 241
59,5

SB 125
176.3

UCI/GM

<0,133E-04

<0,225E-05

<0,164E-04

Decay Corr,
Abundance(%) kate(CP)

-1.00
7.50 < 1.13

%MPC
% Err Delta-E

1.00
35.90 < 1.01

1.00
6.80 < 0,97

**** UNIDENTIFIED PEAKS 1**1V

Enerd Rate % Err, Enerns Rate % Err.

3118 2,35 16.9

Enerss Rate % Err,

96.2 3.22 13,7

STOP --
BG4500

367
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AUTOMATIC ISOTDL ANALYSIS 24-FEB-90 02:13:03

SAMPLE PARAMETERS PEAK SEARCH PARAMETERS

Spectrum Label: F-9
Sample Counting Date
Sample Collection Date
Decay Time
Aca.Live Time
Ace,Clock Time
Deadtime
Sample Mass
Eff.CorrFactor

Lineshape File Name:
Efficienev File Name;
Isotope File Name!

06 SEG.COMPt16
24-FEB-90
24-FEB-90

1. Davs
3000. Sec.
3003, See.

0,1 '4
1.000 GM
1,000

JIM
WEM01
WIM01

00:32:40
00:39400

0,000 Hrs.

MemGroup
Search Range 25 -
Man, X Error
Filter Width
Multiplet DetFacto'
Max.Belta-E
keV/Ch,
Zero Offset

H2 SHP FILE 5/13/86
H2 EFF TABLE 5/13/86
H-2 DET, ISOTOPE FILE

***0 PEAK SEARCH TABLE *flk*

O.Enersy T.Erier lY R et Crts,
(keV) (keV)

Bgnd, X Err. FWHI
(kev)

118. 180. 16.9
56, 168. 31.5

161. 199. 13.7
545. 188. 5.3
1706, 240. 2.7

1AB
200 keV

50.0 Z
1's keV
I."

1,5 kaY
0,20
0.60 keV

No.

31.8
75.1
96.5

120.6
135.3

Eff.

31.8
74.9
96.2

120.2
134.9

1.375
1.367
1.366
1.366
1.367

0,4329E100
0.6L57Et00
0,5830E+00
0.5374E+00
0,5050E+00

AM 243

SE 75
SE 75

368
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J-%O3~ ~;2~T

**** IDENTIFIED ISOTOPES ****f

Decay Corr.
Abundance(%) Rate(CPK) % Err Delta-E

1 129 ? 0.994E-04 +/- 0.101E-04
39.6 0.994E-04 7.50

AM 241 ?
59.5

0,119E-05 +/- Ol556E-06
0.119E-05 3!

AM 243 ? 0.112E-05 +/- 0.344E-06
74,7 0. 112E-05 66,00

SE 75 0.503E-04 +/- 0.123E-05
136.0
121.1

0.495E-04
0.539E-04

1.00

1.00

1,00

1.00
59.00
17,30

8.36 10.1

32.76 2,8
11,13 543

0**** MDL TABLE *****

, Nuclide
1 Energv

SD 125

UCI/GM

N 176,3 <0,163E-04

Dfcau Corr.
Abundance(%) Rate(CPN,)

1,00
6.80 0.97

X Err Delta-E

**** UNIDENTIFIED PEAKS ****

Enerag Rate % Err. Energv Rate % Err. Enermv Rate I Err.

29.3 58,42 2,2
34.0 10.17 7.9

47,0 0,69 40.6 145.1
96.0 3.00 13.9

STOP --
864500

369

Nuclide
Enerns

UCI/GM %MPC

0.4

0.53 46.7 0.3

1.01 20.7 0.3

1.1
0.9

0.33 34.5



AUTOMATIC ISOTOPE ANALYSIS

SAMPLE PARAMETERS

J-t(D7. - Tzsxr
24-FED-90 03:20:39

PEAK SEARCH PARAMETERS

Spectrum Label: F-907
Sample Countinm Date
Satiple Collection Date
Decay Time
Aco.Live Time
AcuClock Time
Deadtime
Sample Mass
Eff.Corr.Factor

Lineshate File Name!
Efficiency File Namel
IsotoRe File Nane

SEGCOMPt17
24-FED-90
24-FEB-90

0. Daus
3000, Sec.
3004. Sec.

0.1 %
1,000 Oil
1,000

JIM -
WEM01 --

wim01 --

02:14:35
02:14:00

0,010 Hrs.

Mem.srou?
Search Ranrte
hax % Error
Filter Width
multiplet Det.rac
Max.Delta-E
kV/Ch,
Zero Offset

1A0
25 - 200 heV

50.0 Z
1.6 keV

tor 0,1
1.5 keV

0,20
0,60 ReV

H2 SHP FILE 5/13/86
H2 EFF TABLE 5/13/86
H-2 DET, ISOTOPE FILE

**tt* PEAK SEARCH TABLE Ut**

O No. CEriergy TEneres
(kev) (keV)

LP

3
4

7 4
6
7

9
0s 10

29.3t
34,0
39.3
47,1
59,3
74.6
96. 3

120.6
135.3
145.5

29.3
34.0
39,2
47.0
59,2
74,4
96.0

120,2
134.9
145,1

Net Crits,

2921.
508,
418,

34.
27,
51,

150,
556.

1638,
42,

Bend, % Err, FUHM
(keV)

927,
927.

1228,
106,
89,

124,
179.
196,
243,
115,

2.2
7,9

10,1
40,6
46,7
30.7
13.9

5.3
2,8

34.5

1,375
1,375
1,373
1.371
1,369
1.367
1.366
1.366
1.367
1.369

370

0.0000E400
0,4492E+00
0,5054E+00
0,5629[00
0#562Et00,
0.15iEt00
0.5834E+00
0,5374E+00
0 5050Et00
0.4805E+00

1 129

AM 21
AM 243

SE 75
SE 75



~qts

*** IDENTIFIED ISOTOPES 0Wt$*

Nuclide UCI/GM Decau Corr.
Abundance(%) Rate(CPM)

1 129 ? 0.139E-03 +/ 0.994E-05
39.6 0.139E-03 7,50

AM 243 ? 0.101E-05 +/- 0.309E-06
74.7 0.101E-05 66.00

SE 75 0.525E-04 +/- 0.126E-05
136.0 0,531E-04 59.00
121.1 0,497E-04

1.00

1.00

1.00

17.30

% Err Delta-E

11.70 7.2 0.3

0.91 30,6 -0.2

35,14 2.6 1.0
10,26 5,7 1,0

**** MDL TAbLE *****

Nuclide
Ererl :

i y AM 241
59.5

UCI/GM Decag Cori-,
Abundance()

<0.207E-05

SF 125
176,3 <0.177E-04

Rate(CPh) Z Err Delta-E
100

35.90 K 0.93

1.00
6480 < 1.05

***4* UNIDENTIFIED PEAKS **$**

Energv Rate % Err. Ener Rate X Err.

29,3 67.87 2.0
34.0 13.67 5.9

95.9 2,96 14.5
142.5 0.68 47.0

Enern Rate ! Err.

171.6 0.52 48.2

STOP --
B64500

371
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AUTOMATIC ISOTOPE ANALYSIS

SAMPLE PARAMETERS PEAK SEARCH PARAMETERS

Spectrut Label: F908
Sample Counting Date
Sample Collection Date
Decas Time
AcnLive Time
Aco.Clock Time
Deadtime
Sample mass
EffCorr,Factor

Lineshape File Name:
Efriciency File Naie?
Isotope File Name:

SEG/COMP/t18 A-1
23-FED-90 18:24:40
23-FEB-90 18:25:00
0, Bass 0,000 Hrs,

3000. Sec.
3004. Sec.

0,1 %
1.000 Gll
1.000

JIM
WEM01
WI01

hen,Group
Search Ra6ne 25 -
Max. % Error
Filter Width
Hultiplet Det.Factor
Max.Delta-E
key/Ch,
Zero Offset

H2 SHP FILE 5/13/06
H2 EFF TABLE 5/13/86
H-2 DET, ISOTOPE FILE

**U* PEAK SEARCH TABLE U*

OEnerls T.Eriersg
(keV) (keV)

Net Crits, BAind, Z Err. FWHM Ef,

3393, 824, 2,0
683, 824, 5.9
585. 109. 7,2
46, 100, 30.6

148. 205, 14,5
513, 214. 5.7
1757. 253, 2.6

34, 150, 47.0
26, 91t 48.2

1AD
200 kV

50.0 X
1.6 LeV
0.1
1.5 keV

0.20
0.60 keY

No,

29t3*
34, 0*
39,4
75.1
96,2

1205
135.4
142.9
172.1

29,3
34,0
39.3
74.9
95.9

120.1
135.0
142.5
171.6

1.375
1,375
1.373
1.367
1.366
1.366
1,367
1,368
1.374

0.0000E+00
0.4492E*00
0.5067UE00
0.6157E+00
0.5835E+00
0.5376E+00
0.5048E+00
0.4869E+00
0.4088E+00

I 129
AM 243

SE 75
SE 75

372
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Analytical Batch

Lab Segment Serial No.: F0893

Instrument Tennelec

Procedure / Rev LA-933-1411G-1
Technologist R. H. Hale

Date 03-02-90

Temperature 23 C

Starting Time 1000

Ending Time 1400

Chemist S. A. Catlow

Description Lab. Id.
I Initial LMCS Check Std F1058

2 Reagent Blank F0904

3 Sample Comp 5 F0905

4 Duplicate Comp 5 F0906
5 Sample Comp 6 F0929
6 Duplicate Comp 6 F0930
7 Sample Comp 8 F0953

8 Duplicate Comp 8 F0954

9 Spike F1081
10 Final LMCS Check Std Fl077

11 ________________ _____ _

Customer ID.: 000005

Neptunium Analysis

Water Digestion

Description Lab, Id.
12

13
14

15
16
17

18

19

20

211

221

Primary Book Second Book Third Book Final Volume

Standard Type No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Std 148B33/100uL N/A
Spike 148B33/100uL F0905/250 uL N/A

Prepared by: __ _ S. A. Cervantes
signaum~ ThPinted Name

Date: 9-06-90

Verified by: C. M. Seldel Date: 9-06-90
TriitedName

Approved by: L.H. Taylor Date: -/--Z 0
Signature Pdnted Name

C

C
0,

C
n

114

4,

(4
C

(-4

373 ~



Analytical Batch

Lab Segment Serial No.: F0893

Instrument N/A
Procedure / Rev LA-220-101 / B-4
Technologist S. Lai
Date 02-06-90

Temperature N/A

Starting Time 08:00

Ending Time 15:00

Chemist S. A. Catlow

Description Lab. Id.

1 Initial LMCS Check Std 10903

2 Reagent Blank F0904

3 Sample Comp 5 F0905

4 Duplicate Comp 5 F0906

5 Spike F0907

6 Final LMCS Check Std F0908

7
8
9 1

10

11 _________________ _____ _

Customer ID.: 000005

Strontium 89/90 Analysis

Water Digestion

Description Lab. Id.
12

13
14

15
16

17
18

19

20

211

221

Primary Book Second Book Third Book Final Volume

Standard Type No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Std 106B44 /1 mL N/A
Spike 106B44 /1 mL F0905 / 250 uL -N/A

Prepared by:_
Siznatvrc

D. K Sato
Pdnfed NAnm

Date: 8-21-90

Verified by: C. M. Seidel Date: 8-21-90
5 jjtrecNnied NAme

Approved by: ..% zAd L.H. Taylor Date:_______
siinat'e Nnced Name

&1

0
0'

0

IIJ

C

('4
0

t/4 ~
U,
to



Single Shell Tank Phase
Calibration Record I-A

Analyte: Strontium
Procedure T--SOB-002 Revision: A-1

Instrument: petetn 10 Property Number: WA45242

Technologist: _ A ,;nes Payroll Number:

Date: 5-21-89

Calibration Standa'rd ID: Book number 48B16G; 48B16J; 48B16L

Analyte Concentration: 36760; 58980; 112700 cpm.

Type of Calibration: Efficiency

Instrument Reading
Dilution Concentration Units =

1

2

3 ,See Atta hed Calibratiao Sheets.

4

5

6

7

8

9

10

Comments:

Prepared by: 5 cCervantes Date: n.......
sipnalurea ji i

Verified by: C. M. Seidel Date: 8-2-90
Sjait|cure nird Nme

375

375 Z Approved by: -, L. H. Taylor Date: :-/
SignaIlinre Nauk~me



CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS:

DETECTOR No. 10

RADIONUCLIDE: SrY-90
HALF LIFE: 10590
COUNT TIME:
CPM BKG:

STANDARD
ID

48B16T

48B16U

4BB16TV

SIZE

1

1

1

5
22

DATE

05/21/89

05/21/89

05/21/89

CALIBRATED BY:

TIME COUNTS @
0 DEG.

84795

107308

208878

USING PROCEDURE LQ-508-002

TIME ZERO DATE (HD):

DATE COUNTED (HD):

RA JONES

COUNTS @
90 DEG.

84166

108714

200713

13977

16309

HD 0 = 09/25/44

COUNTS @
180 DEG.

84768

109687

210979

COUNTS @
270 DEG.

83389

109090

211700

05/21/89

05/21/89

05/21/89

'4

1=

.4

'4

376

48B166

48B16J

48B16L

2

2

2

62088

102092

192834

62802

101782

198242

61690

101676

197051

63053

101546

195835



STANDARD
ID

48B16T

48BIGU

48BGTVY

AVERAGE,

STANDARD
ID

48B1 SE

48B1 Sd

48B15L

AVERAGE,

STANDARD
ID

36B40A6

36940B6

36B40C5

AVERAGE,

SIZE

1"

1"

1 "

1" =

2"

-e" =

51"

5"

51" =

STD
VALUE

40910

54640

104000

0.4694

STD
VALUE

36760

58980

112700

0.4005

STD
VALUE

0

0

0

ERR

AVE
CPM

16834

21718

41592

+/- II95r-

AVE
CPM

12460

20333

39176

+/- @95%

AVE
CPM

0

0

0

+/- @95%

DECAY
CORR

1.16

1.16

1. 16

0.0171

DECAY
CORR

1. 16

1.16

1.16

0.0101

DECAY
CURR

1.16

1.16

1.16

ERR

DECAY CORR
CPM

19610

25299

48450

3.64 %

DECAY CORR
CPM

14514

23686

456,36

2.52 %

DECAY CORR
CPM

0

0

0

ERR %

EFFICIENCY

0.4793

0.4630

0. 4659

ON 05/21/89

EFFICIENCY

0.3948

0.4016

0.4049

ON 05/21/89

EFFICIENCY

ERR

ERR

ERR

ON 05/21/89

-------------------------------------------------------------------------

NEW EFFS FOR DET 10 Bry-90 ill 0.4694 21, = 0.4005

50, = ERR
-------------------------------------------------------------------------

Pro c P Lre- L(P-S-0a-00S- c Q _&t qc y,

!E, -9 0 A-eN ,o-.J -4t, ,: 4
'70 :: r C A4-4

21- U-yx d

377
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Analytical Batch

Lab Segment Serial No.: F0893

Instrument N/A
Procedure / Rev LA-438-101/C-1
Technologist S. A. Cervantes

Date 02-08-90

Temperature 25 C

Starting Time 08:00; 2-01-90

Ending Time 15:30; 2-01-90

Chemist S. A. Catlow

Description Lab. Id.

I Intial LMCS Check Std F0903

2 Reagent Blank F0904

3 Sample Composite 5 F0905

4 Duplicate Composite 5 F0906

5 Spike Composite 5 F0907
6 Final LMCS Check Std F0908

7

8

9
10

11

Customer ID.: 000005

Technetium 99

Water Digestion

Description Lab. Id.
12

13
14

15
16

17

18

19

20

211

221

Primary Book Second Book Third Book Final Volume

Standard Type No. & Aliquot No. & Aliquot No. & Aliquot ftandard

LMCS Check Std 148B39 /250 20 mL
Spike 49B39 /100 uL F0905 /I mL 148B39/250mL 20 mL

Prepared by: ___
Signature

D. K. Sato
PAntedName

Date: 8-20-90

Verified by: C. M. Seidel Date: 8-20-90
tiure PntedNanxe

Approved by: 4iar L. H. Taylor Date: f- 17-N
sgn at NinwedName-

4,

0
0~

a
-t

w
4,

to
a

3~79 ~L
0,
0,



Single Shell Tank Phase
Calibration Record I-A

Analyte: TC 99
Procedure LA-508-121 Revision: A-0

Instrument: Liquid Scinitillation Counter Property Number: WA77390

Technologist: R. A. Jones Payroll Number:

Date: 9-19-88

Calibration Standard ID: Book number Packard 6008502 #2
Analyte Concentration: See attached calibration sheets.

Type of Calibration: Quench Curve.

Instrument Reading

Dilution Concentration Units =

1

2

3 See Attached Calibraticn Sheets.

4

5

6

7

8

9

10

Comments: Ouench Curve

Prepared by: -ir-4--r:--- S. A. Cervantes Date: 9-06-90
A g naiur Nied Name

Verified by: C. M. Seidel Date: 9-06-90
S dtute inted NAme

380 Approved by: L. H. Taylor
PdtdNm-

Date: f- //- ?



-:i S. i .tIE. ; tl SET JP AN . .o Ap 4 I I fa

Wv'GnWN TDC70CHAR)TC q9 DTPECT
14KNOWN Ii- EI ESii-O
11NLjN NarMt FACTORIP/0 7DFG/T 13:; I g 1..00000
vxrNOWN UNI TF0(CHAR) 1901n DPMl
AA.107DUAL NKNWN NORM :ACTrf.(Y/3lN

E iKGRUND WUENCH CURVES .- ' Y CtUNT EACK:RUND
OR .ND RE--UE THI$ B :CKGROUND COUNTV/ N)N

T.MDARD E 20cTHAR) :3I22S-j ! *-

fNAVICH L I MT'.3D1I IT)LWk7T.67
NC.H MODES- H

SAMPLES(Y/N)y

HI H 207. 7

POOR COPY RELIVED

ZKE UPr~ 1N >N 1 .'>J rWi: ' F

T NDARsD TD(20CHAR)13182E4 1-2
. GT' .UENCH.-l ST ANDAM:DE lY.'N)N WENCH NODE CW.-H

ANDARE fPI(!0D:GITS& OU0000000
..ET LI " .C DnYS(NWlCDT3 7 y '

FPYWREES DATF WAy MON WR: OAN 190.-.'
V. 0.(3CUR MIN 00 DO

V E x !i 1 5 ': :: T : : !;,,:SlTE. '7 HI H 207. 7
rj T DirECH CUVES(Y/N)N

chlT l F. :E--OUNT QUENCH GTANDARD3CNZNDiE=EDIT/R RE--CU NT) i
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TD"Mr-l'.lAR) TC-99,, ALI-
PREST TIM(..01-99.99) -00
VAMPLE REPEAT(D--10) 1
CYCL. REPAT (I-1 ) 1.

fP2C2 4UTPUT<(Y/(2 N/
H ASEMYN) Y POST CHK11701/N

USER 5
Hit C-10) 3

.'/) )C,

TiU 03 MAY 1990 R&K 1
SCRM(I/XY) N'4

PRJGRAM ;UMMANNRY(YN) /
LSR:T7iE TI . -'999- 95)
RM.: TYMEC..1--999.9n)
VOLYIMMS 1=-11ML/2-11-

0.10 XNT99f 9
0. *10 1NT
TML/1-7--2ML)

iUNT CHANN M 1.,":.,3) 1.
WANNIAL E~TTINNS LLV

CHANNEL 1 1150
UL'

E06
.110.,

1K 10
2KE PUB

WAt
Tis 2£IG

0.00

T:_ PM 6 E:_ D71 YNA
MINT FORKAT 11=STANDARE:/2-

-::E CT ONE) !
:; I: . REF ' DL X REF

9 DL D)13" TNT 10 CL F:WI
YH: ".:/ 7 EELECT! .1

5 SL DPM

?OOR GONR0~~

383
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Analytical Batch

Lab Segment Serial No.: F0893

Instrument N/A

Procedure / Rev LA-21 8-1 15 / A-1
Technologist M.S. Lavarias

Date 03-27-90

Temperature N/A

Starting Time N/A

Ending Time N/A

Chemist Not Reported

Description Lab. Id.

I Initial LMCS Check Std F0903

2 Reagent Blank F0904

3 Sample Comp 5 F0905

4 Duplicate Comp 5 F0906

5 Spike F0907

6 Final LMCS Check Std F0908

10

11 ________________ _

Customer ID.: 000005

Tritium Analysis

Water Digestion

Description Lab. Id.

12

13
14

15
16

17

18

19

20

21

22F

Primary Book Second Book Third Book Final Volume

Standard Type No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Std 140B44 / i mL 20 mL

Spike 140B44 / 2 mL F0905 / 2 mL 20 mL

Prepared by: Aq
signatume

D. K. Sato
PNntcdName

Date: 8-21-90

Verified byy C. M. Seldel Date: 8-21-90
sidu LOr- ntedName

Approved by:,;, &--4 L.H. Taylor Date: 9-/7-96
Simwatu iNoted Namue

0
C'

C

384
'A
'A



Single Shell Tank Phase
Calibration Record I-A

Analyte: H-3
Procedure T-A-gogR- ;) Revision: A-0
Instrument: Liqnid Seint-illt-ion count-pr Property Number: WA77390
Technologist: R A :nnpq Payroll Number:

Date: 9-20-R8

Calibration Standard ID: Book number parkard 6005Ar *54
Analyte Concentration: S &tl-prhpt CpIhra-ipn Shppt-

Type of Calibration: Spe At tanhp9 Clibration Shppts.

Instrument Reading

Dilution Concentration Units =

1

2

S At-ta -hPHrbAlibratio Shppt.q.
4

5

6

7

8

9

10

Comments: Quench Curve

Prepared by:_,. S. A. Cervantes Date: 9-06-90
* -, Pu hinied Nain

Verified by: - CM. eidel Date: _.._-i_-_n
r ue C' iedame

I-
385 Approved by:

L a ylor DaeDNT j-h.P



PAGE: 1

USER: 1 ID:1H-3 TRITIUM PRESET TIME: 10.00 MON 19 SEP 198
SAMPLE REPEAT: 1 CYCLE REPEAT: 1 SCR:N RS232:N
Hit: 3 AQC:Y QCF:N RCM:Y 2 PHASE MONITOR:Y POST CHK:N. VIAL:G VOLUME:1
RCM-TIME: 0.10 INT:999.95
CHANIEL i-LL: 0 UL: 400 2SIGMA: 0.10 BKG SUB: 0.00 BKG 29IG: 0.0

8 14:37

0 LSR:

SINGLE LABEL DPM
UNKNOWN ID:H-3 TRITIUM
UNKNOWN NORM FACTOR I01:01.0000
UNKNOWN UNITS IS01: DPM
UNKNOWN HALF LIFE CORRECTION:N
INDIVIDUAL UNKNOWN NORM FACTORS:N
STANDARD ID:PACKARD 6008501 #54
HALF LIFE(DAYS) ISOl: 4503.000
STANDARD DPM 1901: 260100.0

UNKNOWN REPLICATES: 1
0

BACKGROUND QUENCH CURVES:Y

/o, 6-1-

SAM POS CHA

#**- 1 1
SH#t: -55,

CPM 2SIG% TIME

28.10'11.93 10.00
5-, 55

EL TIME AVG Hit

11.04 55.0

RCM% 2P

0.61

BACKGROUND QUENCH CURVES: CONSTANT

CHANNEL 1
QUENCH CURVE COEFFICIENTS
A: 28.10000 B:0.00000000 C:0.00000000 D:0.00000000000

BACKGROUND QUENCH CURVE CORRELATION TABLE

MEASURED
CPM.

28. 10

CALCULATED
CPM.

28. 10

BACKGROUND QUENCH LIMITS
TOTAL QUENCH LIMITS

LOW: 0.000
LOW: 0. 000

HIGH:1000.
HIGH: 1000.

SAM PUS CH CPM ;SIG% TIME EL TIME AVG H# RCM. 2P

A sI **- 3 1 148243.70 0.16 10.00
Hit: -5, -5, -5
101 .%EFF CH1:64.75 '

62 **- 4 1 142518.20 0.17 10.00
H: 13, 14, 13

1901 7EFF CHI:62.25

S3 **- 5 1 127749.40 0.12 10.00
H1: 43, 414, 43

ISOI %EFF CHI:55.80

22.72 -5.0

34.25 13.3

45.75 43.3

0

ERR

BKG

1 55.0

PERCENT
DIFF. FLAG

0.00

ERR

0.00

0.00

0.00



SAM P0S CH CPM 2616% TIME EL TIME AVG H4t RCM% 2P

r, 4 **- 6 1 11L143.00 0.19
H: 76, 76, 76

1601 %EFF CHI:48.54

565 **- 7 1 95303.30 0.20
Ht: 105, 106, 105

IS01 %EFF CH1:41.62

S6 **- 8 1 77574.80 0.23
H#: 135, 136, I3.

I901 %EFF CHI:33.aB

S7 **- 9 1 57990.70 0.26
H#: 173, 172, 174

IS01 %EFF CH1:25.32

POWERFAIL RECOVERY

Se **-10 1 41786.70 0.31
H#: 207, 207, 208

IS01 %EFF CHI:18.24

69 **-11 1 34400.70 0.34
H#: 223, 220, 222

IS01 %EFF CHi:15.02

S10 **-12 1 23670.80 0.41
H#: 252, 253, 251

I801 %EFF CH1:10.33

t0.00

10.00

10.00

10.00

57.17 76.0

6B.56 105.3

79.88 135.3

91.13 173.0

MON 19 SEP 1988

10.00

10.00

10.00

16:16

109.66 207.3

120.86 221.7

132.04 252.0

ISOTOPE 1 QUENCH STANDARDS

0' STANDARD H#

1 -5.00

/I

2
3
4
5
6
7
9
9
10

13.33
43.33
76. 6o
105-.3
135.3
173.0
207.3
221.7
252.0

CHI

64.75
62.25
55.80
48.54
41.62
33.88
25.32
18.24.
15.02
10.33

QUENCH LIMITS LOW: 0. 000 HIGH:252.0

387

.~J.,....fr....J, f----i -I-- i--i. f~ J I------[-f---I. I-- 4- 1-i I-- I-- 1---- F I - I ---I-----4-----i-----V--I.

PAGE: 2

ERR

0.00

0.00

0.00

0.00

0.00

0.01

0.01

PAGE: 3

e



Analytical Batch

Lab Segment Serial No.: F0893

Instrument Perkin-Elmer

Procedure /Rev LA-355-131 / A-2

Technologist S. Riel

Date 04/09/90
Temperature 70 C

Starting Time 13:30

Ending Time 14:00

Chemist R. K. Fuller

Description Lab. Id.

1 Initial LMCS Check Std F0903

2 Reagent Blank F0904

3 Sample Composite 5 F0905

4 Duplicate Composite 5 F0906

5 Spike F0907
6 Final LMCS Check Std F0908

8 

19

10

11

Customer ID.: 000005

Arsenic Analysis

Water Digestion

Description Lab. Id.

12
13

14

15
16

17
18

19

20

21

221

Primary Book Second Book Third Book Final Volume

Standard Type No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Std 58C11BU/35uL 35 mL

Spike 58Ci1BU/35uL F0905 / I mL 35 mL

Prepared by:. D. K. Sato
PrintedNames ontur

Date: 8-20-90
gn

Verified by: C. M. Seidel Date: 8-20-90
Thioted Nante

A oved by: L.H . Taylor Date: LOz
Signawre 7Rited Name

S
4,
a

C0'

0
-t

w
4,

to

C

388 ~
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Single Shell Tank
Calibration Record

ANALYTE: As

_PROCEDURE: LA-355-131 REVISION: A-2

INSTRUMENT: Perkin-Elmer PROPERTY NUMBER: WA77479

_TECHNOLOGIST: S. Riel PAYROLL NUMBER: 6C280

DATE: April 09, 1990

CALIBRATION STANDARD ID: 102C32

ANALYTE CONCENTRATION:

TYPE OF CALIBRATION.

Instrument Reading
Dilution Concentration Units=

0 0 ng 4.5
25 ul 25 ng 56.0
50 ul 50 ng 102.0
75 ul 75 ng 144.0

COMMENTS:

SST-103 Rev. B 9/27/90 Intedm
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Analytical Batch

Lab Segment Serial No.: F0893

Instrument WA77479

Procedure / Rev LA-325-102 /A-2

Technologist M. Meyers

Date 06-29-90

Temperature 23 C

Starting Time 08:00

Ending Time 11:00

Chemist Keith Fuller

Description Lab. Id.

I Intial LMCS Check Std F0903

2 Reagent Blank F0904

3 Sample Composite 5 F0905

4 Duplicate Composite 5 F0906

5 Spike Composite 5 F0907

6 Final.LMCS Check Std F0908

7

8

10

11

Customer ID.: 000005

Mercury Analysis by Atomic Absorption.

Manual Cold Vapor Technique.

Water Digestion

Description Lab. Id.

12

13
14

15
16

17
18

19

20

21

221

Primary Book Second Book Third Book Final Volume

Standard Type No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Std 58C11CB/25uL 2.5 mL

Spike 58C11CB/25uL F0905 / 1 mL 2.5 mL

Prepared bys-lL/ 740 D. K. Sato
Printed Namesignature

Date: 08-05-90

Verified y-C. M. Seidel Date: 08-05-90
10-anr Printed Name

Approved by: C L.H. Taylor Date: 9-c
Signawrd PrintedName

CC'

C

La

4,

C

390 -F
La
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Single Shell Tank Phase

Calibration Record I-A

Analyte: H

Procedure LA-32S-1 Revision:

Instrument: Por-in - Famp Property Number: WA77479

Technologist: M MIr; Payroll Number:

Date: 6_2qqO

Calibration Standard ID: Book number 1n2,'3-AD

Analyte Concentration: 1 no ppm
Type of Calibration: Tinpar Regression

Instrument Reading

Dilution Concentration Units = millimeter

1 0 uL 0 na 4.0

2 10 uL 10 ng 23-0
3 20 uL 20 ng 42-0

4 40 uL 40 ng 84-,i
5

6

7

8

9

10

Comments:

Prepared by- S ervantes Date: 9-06-90

Verified by: a4 :2Lid Date: 9-06-90

Approved by: L.H. Taylor Date: f-/-
391 ngai "d Nmw
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Analytical Batch

Lab Segment Serial No.: F0893

Instrument Perkin - Elmer

Procedure / Rev LA-365-131/ A-3

Technologist S. Riel

Date 06-22-90

Temperature 70 F

Starting Time 09:20

Ending Time 11:38

Chemist R. K. Fuller

Description Lab. Id.

1 Intial LMCS Check Std F0903

2 Reagent Blank F0904

3 Sample Comp 5 F0905

4 Duplicate Comp 5 F0906

5 Spike F0907
6 Final LMCS Check Std F0908

7
8

9
10

11

Customer ID.: 000005

Selenium Analysis

Water Digestion

Description Lab. Id.

12

13

14

15
16

17

18

19

20

21

22 1

Primary Book Second Book Third Book Final Volume

Standard Type No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Std 58C11CA/35 uL 10.035 mL

Spike Comp 5 58CI1CA/35uL F0905/100uL 10.135 mL

Prepared by:
Signature

D. K. Sato
PdntedName

Date: 8-21-90

Verified by: C. M. Seldel Date: 8-21-90
nature Nnted Name

Approvedby: eate:
Signature /

L.H. Taylor,
Minted Name

S
4,

C
0'

C

4,

to
C

394 s~
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0,
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Single Shell Tank Phase
Calibration Record I-A

Analyte: Se
Procedure LA-365-131 Revision:

Instrument: Perkin-Elmer Property Number: WA77479
Technologist: S. Riel Payroll Number:

Date: 6-22-90

Calibration Standard ID: Book number 16 p
Analyte Concentration:

Type of Calibration: Tnar, Regrssi on

Instrument Reading
Dilution Concentration Units = millimeter

1 0 0 3.0
2 25 uL 25 ng 60.0
3 50 uL 50 ng 104.0

4 75 uL 75 ng 143.0

5

6
7
8

9

10

Comments:

Prepared by: S. A. Cervantes Date: 9-06-90
sitlure 0nled Name-

Verified by: C. M. Seidel Date: _np6-9n
I- Sg ur PriidNanw

395
Ao v ed _ by.H. Taylo Dae:r /L.H. Taylor

11,biwd Name
Date: '- 17-10
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Analytical Batch

Lab Segment Serial No.: F0893

Instrument WB39939

Procedure / Rev LA-505-151/A-0

Technologist J. A. White

Date 7-09-90

Temperature N/A

Starting Time 13:02

Ending Time 15:08

Chemist S. A. Jones

Description Lab. Id.

1 LMCS Check Std N/A

2 Reagent Blank F0904

3 Core 5 Composite F0905

4 Duplicate Comp 5 F0906

5 Spike Comp 5 F0907
6 Core 6 Composite F0929

7 Duplicate Comp 6 F0930

8 Core 7 Composite F0983

9 Duplicate Comp 7 F0984

10 Core 15 Composite F1031

11 Duplicate COmp 15 F1032

Customer ID.: 000005

Core 5 Composite

Water Digestion

Second ICP batch ran this date.

Description Lab, Id.

12 Core 12 Composite F1055

13 Duplicate Comp 12 F1056

14 LMCS Check Std N/A

15
16

17
18

19

20
21,

221

Primary Book Second Book Third Book Final Volume

Standard Type No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Std 78C1 IT/l.OmL 87B38B/1.OmL 77C1 1 R/1.OmL 1.0 mL

Spike of Comp 5 78C11T/1.OmL 87B38B/1.OmL 77C11R/1.OmL 13.5 mL

Spike (continued) F0907 / .5 mL.

Prepared by: y S. A. Cervantes
1'Thtcd Nam~e

Date: 9-06-90

Verified by:: C. M. Seidel Date: 9-06-90
Printed Name

Approved by: % L.H. Taylor Date: f_ __-_-
Signature Pdnted Name

A

't97 EE
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ICP Results

Date Analyzed:
Procedure:
Analyst:
Digestion
Procedure:

Instrument Acid
Starting Digest.

LMCS LMCS
Standard Standard

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Lithium
Magnesium
Manganese
Molybdenum
Nickel
Phosphorous
Potassium
Selenium
Silver
Sodium
Strontium
Thallium
Vanadium
Zinc

101.94%
103.10%
108.56%
108.49%
107.33%
102.99%
104.32%
90.82%

104.45%
104.12%
106.43%
102.18%
102.50%
107.64%
103.54%
98.32%

102.34%
111.86%
104.45%
99.48%

103.78%
101.90%
104.58%
99.91%
99.65%

103.98%

JULY 9, 1990
LA-505-151/A-0
J. A. WHITE
Water Digestion
LA-505-159/A-0

Reagent
BLANK

< 2.35
< 2.99
< 0.70
* 0.08
* 0.01
* 0.12

1.04
< 0.12
< 0.77
< 0.50
< 0.23
< 0.86
* 0.10

0.45
< 0.03
< 0.15
< 0.46
< 0.97
< 6.68
< 1.99
< 0.58

4.10
< 0.03

1.51
< 0.39

0.21

Wet
Weight
Sample

ug/g

4332
< 307
< 72

8
<1

< 13
63

807
< 79
< 51

29
122

< 10
92

< 4
< 16
< 47

20324
< 685

255
< 59

127953
< 3
< 141
< 40

19

Reagent Blank
Core 5 Composite

Duplicate Core 5 Composite
Spike of Core 5 Composite

Wet
Weight
Sample Spike

Duplicate Recovery
ug/g X

6274
< 273
< 64
< 7

-CI

<C 11
1946
2405

< 71
< 46
< 21
<C 79
<C 9

2367
<C 3
< 14
< 42

17653
<C 611

4289
<C 53

111278
<C 3
< 126
< 36

1909

125.25%
108.72%
110.09%
108.99%
108.14%
101.47%
103.30%
90.91%
98.54%

106.69%
106.52%
104.70%
101.09%
124.83%
101.98%
100.07%
101.50%

NOT CALC.
122.48%
110.85%
102.92%

NOT CALC.
102.99%
127.83%
102.07%
103.43%

Dilution
Factor

Other Elements
Bismuth
Boron
Cerium
Europium
Lanthanum
Mercury
Neodymium
Somarium
Silicon
Sulfur
Tantalum
Thorium
Tin
Titanium
Tungsten
Uranium
Zirconium

399

LT:
NC: Not

NOT CALC: Not

108.88%
103.83%
96.87%
96.18%
93.88%

104.05%
95.33%
99.10%
89.64%

101.58%
96.99%

103.93%
102.44%
101.96%
72.75%

101.61%
96.87%

Less Than
Calibrated
Calculated

< 2.64 < 271
2.40 667

< 4.28 < 439
< 0.08 < 8
< 0.44 46

0.77 66
< 6.71 < 688
< 4.80 < 493

3.00 5077
< 0.51 1802
< 0.86 < 88

0.77 127
< 0.45 < 47
< 0.11 < 11
< 0.86 139
< 35.93 < 3684
< 0.44 < 46

#t

Raw Data Summary

F904
F905
F906
F907

LMCS
ACID

Digestion

Closing
LMCS

Standard

102.50%
103.33%
109.09%
106.68%
106.33%
103.17%
102.78%
90.51%

104.74%
102.75%
106.33%
121.40%
101.12%
107.44%
102.93%
98.41%

102.75%
114.28%
106.83%
100.23%
107.60%
101.79%
103.14%
99.80%
98.23%

103.54%

#t

#t242
2498
391

< 7
< 41

1903
< 613
< 439

5896
5103

< 79
4853

< 41
< 10

1486
< 3284
< 41

117.60%
103.11%
99.99%
95.39%
95.46%

100.76%
89.02%

109.76%
67.11%
94.22%
98.38%

103.61%
106.91%
103.44%
74.30%

132.92%
99.10%

128.00%
103.08%
99.00%
96.20%
98.40%

104.93%
93.97%

185.02%
90.05%

102.49%
97.63%

113.48%
102.92%
101.79%
73.05%

195.60%
96.70%



ICP Resuults Raw Data Report
Page 2 of 4

0.01 Digestion
Weight
Volume

Sample Sample
Duplicate

Lution Dilution
One Three
ppm ppM

0.01
1.091

100.00 m
Sample

Duplicate
Dilution

Two
ppm

Sample
Duplicate
Dilution

One
ppm

Digestion
Weight
Volume

Spike of
Sample

Dilution
Three

ppm

0.01
1.01 g

100.00 mL
Spike of Spike of

Sample Sample
Dilution Dilution

Two One
ppm ppm

Spike standard
Recovery LMCS

Acid
Digestion

% ppm

Aluminum
Antimony
Arsenic
Barium

Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Lithium
Magnesium
Manganese
Molybdenum
Nickel
Phosphorous

214 Potassium
Selenium
Silver
Sodium

- Strontium
ThaLLium
Vanadium
Zinc

Dilution
Factor

Other Elements
Bismuth
Boron
Cerium
Europium
Lanthanun
Mercury
Neodymium
Somarium
Silicon
Sulfur
Tantalum
Thorium
Tin
Titanium
Tungsten
Uranium
Zirconium

401

g
ml.

Di

50.92
0.57
0.12
0.03
0.00
0.02

LT
LT
LT
LT
LT

0.44
10.21
0.00 LT
0.08 LT
0.19 LT
0.26 LT
0.04 LT
3.22
0.00 LT
0.04 LT
0.07 LT

59.11
3.17 LT
2.65
0.06 LT

1012.60
0.01 LT

-0.13 LT
-0.02 LT
0.20

68.62
21.74
44.04
21.80
8.65

20.29
21.29
26.30
19.71
21.34
21.60
11.69
20.22
25.89
20.40
20.01
20.30

193.09
24.50
46.91
10.29

1217.16
20.60
51.13
8.17

20.88

42.25
1.14 LT
0.16 LT
0.05 LT
0.01 LT
0.02 LT
0.61
7.87

-0.15 LT
0.12 LT
0.29
1.19
0.06 LT
0.90
0.02 LT
0.09 LT
0.09 LT

198.20
4.36 LT
2.49
0.10 LT

1247.80
0.02 LT

-0.58 LT
0.01 LT
0.18

21.00

0.72 LT
6.50
1.37 LT
0.03 LT
0.18 LT
0.65
0.69 LT
1.89 LT

49.51
17.57
0.26 LT
1.24
0.20 LT
0.09 LT
1.35

11.11 LT
0.25 LT

125.25%
108.72%
110.09%
108.99%
108.14%
101.47%
103.30%
90.91%
98.54%

106.69%
106.52%
104.70%
101.09%
124.83%
101.98%
100.07%
101.50%

NOT CALC.
122.48%
110.85%
102.92%

NOT CALC.
102.99%
127.83%
102.07%
103.43%

117.60%
103.11%
99.99%
95.39%
95.46%

100.76%
89.02%

109.76%
67.11%
94.22%
98.38%

103.61%
106.91%
103.44%
74.30%

132.92%
99.10%

21.00

0.48 LT
1.98
0.82 LT
0.02 LT
0.00 LT
0.54

-0.60 LT
1.08 LT
8.87
9.31
0.04 LT
0.64
0.16 LT
0.02 LT
2.06
5.48 LT
0.11 LT

27.00

11.76
27.33
20.00
9.54
9.55

20.82
17.80
10.98
64.49
55.81
19.68
53.08
10.69
20.69
16.26
66.46
19.82



ICP Resuults Raw Data Report
page 1 of 4

Date Analyzed:
Procedure:
Analyst:
Digestion
Procedure:

JULY 9, 1990
LA-505-151/A-0
J. A. WHITE
Water Digestion
LA-505-159/A-0

Reagent Blank
Core 5 Composite

Duplicate of Core 5 Composite
Spike of Core 5 Composite

Starting
LMCS Standard

Instrument Recovery
Standard

ppm %

LMCS
Acid

Digestion
Standard

ppm

Acid Reagent
Digestion Blank
Standard
Recovery

% ppm

SST-1 SST-2

ALuminum
Antimony
Arsenic
Barium
BerylLium
cadmium

Calcium
Chromium
Cobalt
Copper
Iron
Lead
Lithium
Magnesium
Manganese
MoLybdenum
Nickel
Phosphorous
Potassium
Selenium
Silver
Sodium

- Strontium
That lium
Vanadium
Zinc

Dilution
Factor

Other Elements
Bismuth
Boron
Cerium
Europium
Lanthanum
Mercury
Neodymium
Samarium
Silicon
Sulfur
Tantalum
Thorium
Tin
Titanium
Tungsten
Urani um
ZI rconium

400 -

10.31

10.85

10.30
10.43
9.08

10.45
10.41
10.64

10.25
10.76
10.35

10.23

10.45

10.19
10.46

10.40

1.00

10.38
9.69

9.53

5.12

5.11

5.19

1.00

5.44

4.81
4.69

4.96

25.98

25.40

10.19 101.94%
103.10%

21.71 108.56%
108.49%

4.29 107.33%
102.99%
104.32%
90.82%

104.45%
104.12%
106.43%
102.18%
102.50%
107.64%
103.54%

9.83 98.32%
102.34%

11.19 111.86%
104.45%

19.90 99.48%
103.78%
101.90%
104.58%

19.98 99.91%
3.99 99.65%

103.98%

1.00

108.88%
103.83%
96.87%
96.18%
93.88%

10.41 104.05%
95.33%
99.10%

8.96 89.64%
20.32 101.58%
9.70 96.99%

103.93%
102.44%

10.20 101.96%
7.28 72.75%

101.61%
9.69 96.87%

F904
F905
F906
F907

Digestion
Weight
Volume
Sample

Dilution
Three

PPM

SST-3

0.49
50.00

Sample

DiLution
Two
PPM

0.62 LT
-0.25 LT

0.26 LT
0.04 LT
0.01 LT
0.02 LT
1.04
0.03 LT

-0.31 LT
0.08 LT
0.22 LT
0.40 LT
0.06 LT
0.45
0.01 LT
0.03 LT

-0.01 LT
-0.27 LT
2.24 LT
0.30 LT
0.08 LT
4.10
0.02 LT
1.51
0.01 LT
0.21

#

#

21.00

0.27 LT
2.40
1.06 LT
0.02 LT
0.06 LT
0.77

-0.21 LT
1.56 LT
3.00
0.05 LT
0.09 LT
0.77
0.06 LT
0.03 LT
0.03 LT
6.47 LT
0.16 LT

#



ICP Resuults Report
Page 3 of 4

Acid
Digestion
Standard
Recovery

Ending
LMCS

Standard
PPM

Standard
Recovery

SST-1 SST-2 SST-3

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadnium
Calcium
Chromium
Cobalt
Copper
S Iron
Lead

CN Lithium
Magnesium

tfl Manganese
Molybdenum

* Nickel
Phosphorous
Potassium
Selenium

-- Silver
Sodium
Strontium
ThaLtium
Vanadium
zinc

10.33

10.67

10.32
10.28
9.05

10.47
10.28
10.63

10.11
10.74
10.29

10.28

10.68

10.18
10.31

10.35

6.07

5.38

10.25 102.50%
103.33%

21.82 109.09%
106.68%

4.25 106.33%
103.17%
102.78%
90.53%

104.74%
102.75%
106.33%
121.40%
101.12%
107.44%
102.93%

9.84 98.41%
102.75%

11.43 114.28%
106.83%

20.05 100.23%
107.60%
101.79%
103.14%

19.96 99.80%
3.93 98.23%

103.54%

Spike
Standard

LMCS

Spike
tandard

ID
Book

ppm
added 78C11T

878388
77C11R

10.00
10.00
20.00
10.00
4.00

10.00
10.00
10.00
10.00
10.00
10.00
5.00

10.00
10.00
10.00
10.00
10.00

# 10.00
10.00
20.00
5.00

10.00
10.00
20.00
4.00

10.00

LMCS
Standards

Values

ppm
SST-1 SST-2 SST-3

10.00
10.00

20.00
10.00

4.00
10.00
10.00
10.00
10.00
10.00
10.00

5.00
10.00
10.00
10.00

10.00

10.00

10.00
10.00

10.00

5.00

10.00

10.00

20.00

20.00
4.00

1.00Dilution
Factor

Other Elements
Bismuth
Boron
Cerium
Europium
Lanthanum
Mercury
Neodymium
Samarium
Silicon
Sulfur
Tantalum
Thorium
Tin
Titanium
Tungsten
Uranium
Zirconium

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

10.31
9.90

9.40

5.15

1.00

6.40

4.81
4.92

9.25

28.37

48.90

1.00

128.00%
103.08%
99.00%
96.20%
98.40%

10.49 104.93%
93.97%

185.02%
9.01 90.05%

20.50 102.49%
9.76 97.63%

113.48%
102.92%

10.18 101.79%
7.31 73.05%

195.60%
9.67 96.70%

Raw Data

10.00
10.00

10.00

# 5.00
10.00
10.00
5.00
5.00

10.00
10.00

9 5.00
10.00
20.00
10.00
25.00
5.00

10.00
# 10.00

25.00
10.00

Af)n

5.00

5.00
5.00

5.00

25.00

25.00

5.00

10.00

10.00
20.00
10.00

10.00
10.00

10.00



ICP Resuults Raw Data Report
Page 4 of 4

ACID ACID
DIGESTION DIGEST.

LMCS LMCS LMCS
tandard TANDARD

IDs VALUES IDs
Book Book

# ppm #
78CI1T in na
87838B Sample
77C11R

Aluminum 100.00
Antimony
Arsenic
Barium 100.00
Beryllium
Cadmium 100.00
Calcium 100.00
Chromium 100.90
Cobalt 100.00
Copper 100.00

$ Iron 100.00
Lead 100.00

Lithium 100.00
Magnesium 100.00

(I Manganese 100.00
Molybdenum 99.80
Nickel 100.00
Phosphorous 100.00
Potassium 100.00
Selenium

-- Silver
sodium 100.00
Strontium 100.00
ThaeLium
Vanadium
Zinc 100.00

Dilution 10.00
Factor

Other Elements
Bismuth 100.00
Boron 100.00
Cerium 100.00
Europium
Lanthanum 100.00
Mercury
Neodymium 100.00
Samarium
Silicon 100.00
Sulfur
TantaLum 99.50
Thorium
Tin 100.00
Titanium 100.10
Tungsten
Uranium
Zirconium , 99.80
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ICP Calibration Report

Procedure:
Instrument:
Technologist:
Date:

LA-505-151 Revision: A-0
WB39939
J.A. White
July 9, 1990 Time: 13:02

(Second ICP batch ran this date.)

Calibration Standards for ICP Program "SST"

Standard Element Standard

Aluminum
Arsenic
Beryllium
Boron
Calcium
Chromium
Copper
Iron
Lead
Magnesium
Mercury
Neodymium
Phosphorous
Samarium
Silicon
Sodium
Sulfur
Thallium
Tin
Tungsten
Vanadium
Zirconium

SST-3
SST-4
SST-2
SST-3
SST-2
SST-2
SST-2
SST-2
SST-4
SST-2
SST-3
SST-5
SST-3
SST-5
SST-3
SST-1
SST-3
SST-4
SST-4
SST-3
SST-2
SST-3

Antimony
Barium
Bismuth
Cadmium
Cerium
Cobalt
Europium
Lanthanum
Lithium
Manganese
Molybdenum
Nickel
Potassium
Selenium
Silver
Strontium
Tantalum
Thorium
Titanium
Uranium
Zinc

SST-4
SST-2
SST-4
SST-2
SST-5
SST-2
SST-5
SST-5
SST-1
SST-2
SST-3
SST-2
SST-1
SST-4
SST-2
SST-2
SST-3
SST-4
SST-3
SST-4
SST-2

ICP Standard Formulations

SST-0:
Calibration blank, 1 M ultrex HN03.
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SST-1:
Stock solutions from AESAR/John Mathey Inc., Seabrook, NH 03874.
Individual element solutions as follows:

Li LiCO3 10,000 ppm in 5% HNO3 Lot# 14394A
K KNO 3 10,000 ppm in 5% HNO3 Lot# 14379A
Na NaCO3 10,000 ppm in 5% HNO 3 Lot# 14400A

200 mL of standard made by combining 25 mL HCl/HN0 3 mixed acid, 1
mL each single element standards, and water.

SST-2:
Stock solutions from VHG labs, Inc., 180 Zachary Rd. #5,
Manchester, NH 03103. Mixed element standards as follows:

SM-10 Li, Na, K, Rb, Cs, Be, Mg, Ca, Sr, & Ba 100 ppm
Lot# 0-119A

SM-20 V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Ag, & Cd 100 ppm
Lot# 0-119B

50 mL of each mixed standard are added to a 250 mL volumetric flask
and diluted to volume with 1 M HNO3.

SST-3:
Stock solutions from AESAR/John Mathey Inc., Seabrook, NH 03874.
Individual element solutions as follows:

Al Al 10,000 ppm in 10% HCl Lot# 9-053A
B H3BO3 10,000 ppm in 1% NH40H Lot# 9-335A
Hg Hg 10,000 ppm in 5% HNO Lot# 8-656S
Mo Mo 10,000 ppm in 5% HCX Lot# 9-159T
p P 10,000 ppm in 5% HNO3 Lot# 9-160A
Si Si 1000 ppm in KOH Lot# 086DM Spex Industries, Edison, NJ
S (NH ) 2 SO4 in H20 Lot# 9-231M
Ta TaCi5 10,000 ppm in 5% HCl/tr HF Lot# 9-335M
Ti Ti 10,000 ppm in 5% HF Lot# 9-079EE
W W 10,000 ppm in 5% HF/tr HN0 3 Lot# 8-685L
Zr ZrCl20 10,100 ppm in 5% HCl Lot# 9-078G

50 mL of each mixed standard are added to a 250 mL volumetric flask
and diluted to volume with 1 M HN033.

SST-4:
Stock solution from VHG labs, Inc., 180 Zachary Rd. #5, Manchester,
NH 03103. Mixed element standard as follows:

SM-50 Ga, In, Tl, Ge, Sn, Pb, As, Sb, Bi, Se, Te, Th, & U 100
ppm Lot# 0-119D

Solution is used directly for calibration.

SST-5:
Stock solution from VHG labs, Inc., 180 Zachary Rd. #5, Manchester,
NH 03103. Mixed element standard as follows:

SM-60 Sc, Y, La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm,
Yb, & Lu 100 ppm Lot# 7-165F

50 mL of SM-60 is added to a 250 mL volumetric flask and diluted to
volume with 1 M HN03 .
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ICP Calibration - July 9, 1990 - Second Run

Sample name
Programme

NAME

AL
S'8
AS
BA
BE

B
CD
CA
CE
Cit
Co
Cu
EU
rEE
LA
PB
LI
MG
MN
HG
MO
ND
NI
P
1<
GM
SE
SI
AG
NA
SR
S
TA
TL
TH
SN
TI
w
U
Vi
ZN
ZR

MU INT

2.09
0.37
1.2
5.38
0.7
4.5
5.4
2.8
0.5
6.9
2.2
0.2
3.6
5.2
1.7
0.4
0.2
5.0
0.5
0.8
2.8
1.9

11.0
3.9
1.4
4.2
6.5
2.0
4.0
5.4
8.0
4.6
0.8
4.5
4.5
1.4
1.7
4.3
3.3
6.8
4.4
2.9
5.6

Sample name
Programme

S 88T0
: ST

RED

0.29
0.71
0.65
0.44

0 0.30
1 0.57
7 0.61
7 0.62
7 0.57
9 0.41
0 1.24
1 0.28
1 0.42
4 .0.47
9 1.30
5 0.47
a 0.21
a 0.37
0 0.40
9 0.60
9 0.09
4 0.55
1 0.15
7 1.05
9 1.87
0 0.47
2 0.38
G 0.46
5 0.51
3 0.53
6 0.34
1 0.36
r 0.68
8 0.52
9 0.40
4 0.22
3 0.49
9 0.53
9 0.89
8 0.45
2 0.54
4 1.03
2 0.32

: SSTl
: ST

RSD BCOR

1.23 0.00000
0.65 0.00000
1.13 0.00000

NAME

LI
K
NA

MV INT

478.79
15.13
12.35

406

1

09-Jul-90 13:02:18

BCOR

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

09-Jul-90 13:06:11



ICP Calibration - July 9, 1990 - Second Run
Sample name
Programme

NAME

BA
BE
CD
CA
CR
Co
Cu
FE
MG
MN
NI
AG
SR
Vi
2N

: SST2
: SEST

KV INT

329.6
502.2
402.1
461.1
109.3

1.1
106.3
117.7
531.1
303.4
184.2
146.5
619.0
141.4
768.0

Sample name
Programme

NAME

AL
B
HG
No
P
SI
S
TA
TI
w
ZR

MV INT

21.94
702.34
585.91
359.48
49.78
99.03
44.00

171.8B
512.09
177.07
193.71

Sample name
Programme

NAME

SB
AS
BI
PB
SE
TL
TH
SN
U

MV INT

2.52
37.93
37.65

1.61
17.65
13.72

5.55
96.61

9.1B

Sample name
Programme

NAME

CE

RED

2 0.60
6 0.51
5 0.52
2 0.55
a 0.21
2 2.01
7 0.49
8 0.39
3 0.62
0 0.47
4 0.47
4 0.37
2 0.64
2 0.45
0 0.47

: S6T3
: EST

RSD

0.74
1.08
0.66
0.92
2.77
0.11
0.94
0.79
1.00
0.95
0.92

: SST4
: EST

RSD

0.77
0.57
0.42
0.35
0.61
0.32
0.40
0.61
0.24

SE5
- SET

MV INT

20.71

RSD

09-Jul-90 13:08:29

BCOR

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

09-Jul-90 13:11:4G

DCOR

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

09-Jul-90 13:14:40

BCOR

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

09-Jul-90 13:17:03

BCOR

0.21 0.00000
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Calibration - July 9, 1990 - Second Run

Sample name
Programme

NAME

CE
EU
LA
Nit
SH

* SST5
E ST

MV INT

20.71
447.33

7.46
49.10
16.24

09-Jul-90 13:17:03

RSD PCOR

0.21 0.00000
0.52 0.00000
0.41 0.00000
0.30 0.00000
0.14 0.00000

Programme name : SST

Curve Min Int Max Int

Channel name : AL

CO

Polynomial type : CC

Curve Coefficient%
Ca C2

CRVl 1.9899 23.042 -0.527633E+01 0.251893E+01

Name Number Int. Cone True Cale Cone
(X) (Y) (Y) Cone Error

SS0 0 2.0947 0.0000 0.0000
SST3 0 21.944 50.000 50.000

Z Error Curve

-0.000 -0.000 CRVl
50.000 0.0000 0.0000 CRV1

Programme name : SSI

Curve Min Int Max Int

Channel name : SB1

CO

Polynomial type : CC

Curve Coefficients
Cl C2

CRV1 0.3553 2.6418 -0.436508E+01 0.116713E+02

Name Number Int. Cone True Cale Cone
(X) (Y> (Y) Cone Error

SE7O 0
SST4 0

0.3740 0.0000 0.0000 -0.000
2.5160 25.000 25.000 25.000

-0.000
0.0000

% Error Curve

CRV1
0.0000 CRVI

Programme name : SET

Curve Min Int Max Int

Channel name : AS

CO

Polynomial type t CC

Curve Coefficients
Cl C2

CRVl 1.2008 39.826 -0.861842E+00 0.681837E+00

Name Number Int. Cone True Cale Cone
(X) (Y) (Y) Cone Error

SsTO 0cSTA A
1.2640 0.0000 0.0000

37 90 82O00 25S000

Z Error Curve

0.0000 0.0000 CRV1
25 000 0.0000 0.0000 CflVI

ICP

C3

C3

C3

408
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ICP Calibration - July 9, 1990 - Second Run

Programme name % SST

Curve Min Int Max Int

CRVl 5.1075 346.10

Name Number Int.
(X)

SSTO 0 5.3763
SST2 0 329.62

Programme name SST

Curve Min Int Max Int

CRV1 0.6G09 527.37

Name Number tnt.
(X)

SSTO 0 0.6957
SST2 0 502.26

Programme name SST

Curve Min Int Max Int

CRV1 4.2849 39.529

Name Number Int.
(X)

SSTO 0 4.5103
SST4 0 37.647

Programme name SST

Curve Min Int Max Int

CRV1 5.2000 737.46

Name Number Int.

Channel name

CO

-0.331624E+00

Cone True
(Y) (Y)

0.0000 0.0000
20.000 20.000

Channel name

CO

-0.277398E-01

Cone True
(Y) (Y)

0.0000 0.0000
20.000 20.000

Channel name

CO

-0.340283E+01

Cone True
(Y) (Y)

0.0000 0.0000
25.000 25.000

Channel name

CO

-0.392735E+00

Conc True

: DA Polynomial type

Curve Coefficients
Ci C2

0.616822E-01

Cale Cone % Error
Cone Error

0.0000 0.0000
20.000 0.0000 0.0000

: BEl Polynomial type

Curve Coefficients
CL C2

0.399751E-01

Cale Cone X Error
Cone Error

0.0000 0.0000
20.000 -0.000 -0.000

: BI Polynomial type

Curve Coefficients
Cl C2

0.754451E+00

Cale Cone Z Error
Cone Error

-0.000 -0.000
25.000 0.0000 0.0000

: CC

C3

Curve

CRV1
CRVI

CC

C3

Curv0

CRV1
CRV1

CC

C3

Curve

CRV
CRVl

V Polynomial type : CC

Curve Coefficients
Cl C2

0.717499E-01

Calc Cone X Error Curv

C3

409
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ICP Calibration - July 9, 1990 - Second Run

Programme name : 6ST

Curve Min Int Max Int

CRVI 5.2000 737.46

Name Number Int.
(X)

89TG 0 5.4737
SST3 0 702.34

Programme name ST

Curve Min Int Max Int

CRVL 2.7256 422.26

Name Number Int.
(X)

SST0 0 2.8690
SST2 0 402.15

Programme name ST

Curve Min Int Max Int

CRVl 0.5383 484.10

Name Number Int.
(X)

SST0 0 0.5667
SST2 0 461.12

Programme name : 5ST

Curve Min Int Max Int

CRVI 6.5445 21.741

Name Number Int.

Channel name : B

CO

-0.392735E+00 0.7

Cone True Ca
(Y) (Y) Cc

0.0000 0.0000 -0
50.000 50.000 50

Channel name : CD

CO

-0.143707E+00 0.5

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 0.
20.000 20.000 20

Channel name

Cc

-0.2460E

Cone
(Y)

0.0000
20.000

IIE-01

True
(Y)

0.0000
20.000

Channel name

CO

-0.997225E+01

Cone True

Polynomial type

Curve Coefficients
Cl C2

17499E-01

le Cone Z Error
ne Error

.000 -0.000

.000 0.0000 0.0000

Polynomial type

Curve Coefficients
Cl C2

00895E-01

le Cone X Error
nc Error

0000 0.0000
.000 0.0000 0.0000

: CA Polynomial type

Curve Coefficients
Cl C2

0.434260E-01

Cale Cone % Error
Cone Error

0.0000 0.0000
20.000 -0.000 -0.000

: CE Polynomial type

Curve Coefficients
Cl C2

0.144756E+01

Cale Cone Z Error

CC

Cg

Curve

CRV1
CRVI

: CC

C3

Curve

CRV1
CRV1

: CC

C3

Curve

CRV1
CRV1

CC

C3

Curve
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ICP Calibration - Julv 9 1990 - Second Run
Polynomial type : CC

urve Coefficients
C1 CZ

4756E+01

.c Cone X Error Curv
nc Error

000 0.0000 CRV
000 -0.000 -0.000 CRVl

Programme name SST

Curve Min Int Max Int

CRV1 6.5445 21.741

Name Number Int.
(X)

SSTO 0 6.6690
6ST5 0 20.705

Programme name SST

Curve in Int Hax Int

CRVl 2.0922 114.85

Name Number Int.
(X)

SST0 0 2.2023
S6T2 0 109.38

Programme name SST

Curve Min Int Max Int

CRVI 0.1973 1.1770

Name Number Int.
(X)

SSTO 0 0.2077
SST2 0 1.1210

Programme name I SST

Curve Min Int Max Int

CRY1 3.4248 111.69

Name Number Int.
(X)

Channel name : CE

C
CO

-0.997225E+01 0.14

Cone True Cal
(Y) (Y) Con

0.0000 0.0000 0.
20.000 20.000 20.

Channel name : CR

Co

-0.410902E+00 0.1

Cone True Cal
(Y) (Y) Co

0.0000 0.0000 -0.
20.000 20.000 20.

Channel name : CO

Co

-0.454745E+01 0.2

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 0.
20.000 20.000 20

Channel name : CU

CO

-0.701619E+00 0.1

Cone True Ca
(Y) (Y) CO

C3

Curve

CRV1
CRVi

: CC

CS

Polynomial type

Curve Coefficients
C1 C2

6612E+00

Lo Cone % Error
no Error

.000 0.000

.000 0.0000 0.0000

Polynomial type

Curve Coefficients
C1 C2

18978E+02

le Core Z Error
nc Error

0000 0.0000
.000 0.0000 0.0000

Polynomial type

Curve Coefficients
C1 C2

94624E+00

le Cone Z Error
ne Error

C3

Curve

C3

e
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ICP Calibration - July 9, 1990 - Second Run

Programme name : 8ST

Curve

CRVI

Name

SE0
SST2

Min Int

3.4248

Number

0
0

Max Int

111.69

Int.
(X)

3.6050
106.37

Programme name : SST

Curve Kin Int Max Int

CRV1 4.9818 469.70

Name Number Int.
(X)

SET0 0 5.2440
9ST5 0 447.33

Channel name : CU

Co

-0.701619E+00 0.1

Cone True Ca
(Y) (Y) Cc

0.0000 0.0000 0.
20.000 20.000 20

Channel name EU

CO

-0.237238E+00 0.4

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 0.
20.000 20.000 20

Polynomial type : CC

Curve Coefficients
Cl C2

94624E400

le Cone X Error Curve
ne Error

0000 0.0000 CRYl
.000 -0.000 -0.000 CRV1

Polynomial type : CC

Curve Coefficients
Cl C2

52398E-01

lc Cone % Error Curv
nc Error

0000 0.0000 CRV1
.000 0.0000 0.0000 CRV1

Programme name SST

Curve Kin Int Max Int

CRV1 1.6999 123.67

Name Number Int.
X)

SET0 0 1.7993
SST2 0 117.78

Programme name ST

Curve Min Int Max Int

CRVL 0.4231 7.8323

Name Number Int.

Channel name : FE

CO

-0.308518E+00 0.1

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 0.
20.000 20.000 20

Channel name : LA

CO

-0.126984E+01 0.2

Cone True Ca

Polynomial type

Curve Coefficients
CL C2

72421E+00

le Cone X Error
ne Error

0000 0.0000
.000 -0.000 -0.000

: CC

C3

Curve

CRV1
CRVI

Polynomial type : CC

Curve Coefficients
Cl C2

85144E+01

ic Cone % Error Curv

Ca

C3

C3

412

e

e



ICP Calibration - July 9,

Programme name ssT

Curve Min Int Max Int

CRVl 0.4231 7.9323

Name Number Int.
(X)

SETO 0 0.4453
ST5 0 7.4593

Programme name SST

Curve Kin Int Max Int

CRY1 0.2663 1.6884

Name Number Int.
(X)

HSTO 0 0.2903
SS74 0 1.6080

Programme name ST

Curve Min Int Max Int

CRV 4.8292 502.73

Name Number Int.
(X)

SSgO a 5.0833
SST1 0 478.79

Programme name SST

Curve Kin Int Max Int

CRVl 0.4750 557.69

Name Number Int.

1990 - Second Run

Channel name : LA

C
CO

-0.126984E+01 0.2

Cone True Ca
(Y) (Y) Con

0.0000 0.0000 0.
20.000 20.000 20.

Channel name : PB

CO

-0.52786E+01 0.1

Cone True Ca
(Y) (Y) Con

0.0000 0.0000 0.
25.000 25.000 25

Channel name LI

CO

-0.536550B400 0.1

Cone Tru Ca
(Y) (Y) Co

0.0000 0.0000 -0
50.000 50.000 50

Channel name :MG

rO

-0.188454E-01 0.3

Cone True Ca

Polynomial type : CC

urve Coefficients
CI C2

85144E+01

le Cone X Error Curv
nc Error

0000 0.0000 CRV1
.000 -0.000 -0.000 CRV1

Polynomial type

Curve Coefficients
Cl C2

88300E+02

le Conc % Error
mc Error

0000 0.0000
.000 -0.000 -0.000

Polynomial type

Curve Coefficients
CI C2

05551E+00

le Cone Z Error
ne Error

.000 -0.000

.000 0.0000 0.0000

Polynomial type

Curve Coefficients
Cl C2

76908E-01

le Cone X Error

C3

a

: CC

C3

Curve

CRVl
CRCI

SCC

C3

Curve

CRV1
CRV.

: CC

C3

Curve
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ICP Calibration - July 9, 1990 - Second Run

Programme name SET

Curve Min Int Max Int

CRVY 0.4750 557.69

Name Number Int.
(X)

SET0 0 0.5000
SST2 0 531.13

Programme name SST

Curve Kin Int Max Int

CRV1 0.8468 318.57

Name Number Int.
(X)

S8T0 0 0.8913
S872 0 303.40

Programme name : ST

Curve Kin Int Max Int

CRV1 2.7420 615.20

Name Number Int.
(X)

SST0 0 2.8863
SST3 0 585.91

Channel name

CO

-0.188454E-01

Cone Irue
(Y) (Y)

0.0000 0.0000
20.000 20.000

Channel name

CO

-0.5892B8E-01

Cone True
(Y) (Y)

0.0000 0.0000
20.000 20.000

Channel name

CO

-0.247532E+00

Cone True
(Y) (Y)

0.0000 0.0000
50.000 50.000

: CC

C3

Curve

CRV1
CRV1

Programme name : EST

Curve Min Int Max Int

CRV1 1.8446 377.45

Name Number Int.

Channel name : NO Polynomial type : CC

Curve Coefficients
CO C1 C2

-0.271535E+00 0.139847E+00

Cone True Cale Cone % Error Curv

Me Polynomial type : CC

Curve Coefficients
Cl C2

0.376908E-01

Cale Cone % Error Curve
Cone Error

0.0000 0.0000 CRVl
20.000 0.0000 0.0000 CRV1

MN Polynomial type : CC

Curve Coefficients
C1 C2

0.661131s-01

Cale Cone Z Error Curve
Cone Error

0.0000 0.0000 CRVI
20.000 0.0000 0.0000 CRVI

C3

414

C3

C3

:HO

0.8'

Ca
Co

-0
50

Polynomial type

Curve Coefficients
Cl C2

57G00E-01

Ic Cone % Error
ne Error

.000 -0.000

.000 0.0000 0.0000

e



Calibration - July 9, 1990 - Second Run

Programme name : EST Channel name : "0 Polynomial type : CC

CO

-0.271535E+00

Cone True
(y) (y)

0.0000 0.0000
50.000 50.000

Curve Coefficients
Cl C2

0.139847E+00

Cal Cone % Error
Cone Error

0.0000 0.0000
50.000 0.0000 0.0000

Programme name ST

Curve Kin Int Max Int

CRYl 10.525 51.550

Name Number Int.
(X)

SET0 0 11.079
SST5 0 49.096

Programme name :SE

Curve Min Int Max Int

CRY I

Name

8970
9912

3.7715

Number

0
0

Programme name

Curve Min Int

CRI 1.4193

Name Number

193.45

Int.
(X)

3.9700
184.24

SET

Max Int

52.271

Int.

Channel name : ND

CO

-0.582872E+01 0.5

Cone True Ca
(y) (y) Co

0.0000 0.0000 -0
20.000 20.000 20

Channel name : HI

CO

-0.440450E+0O 0.1

Cone True Ca
(y) (y) Co

0.0000 0.0000 0.
20.000 20.000 20

Channel name : P

CO

-0.154698E+01 0.1

Cone True Ca

Polynomial type

curve Coefficients
Cl C2

26090E+00

Ic Cone Z Error
ne Error

.000 -0.000

.000 0.0000 0.0000

Polynomial type

Curve Coefficients
Cl C2

10944E+00

lc Cone % Error
nc Error

0000 0.0000
.000 0.0000 0.0000

: CC

C3

Curve

CRVY
CRVI

: CC

C3

Curve

CRV1
CRVI

Polynomial type : CC

Curve Coefficients
Cl C2

03546C+01

le Cone Z Error Curv

Curve

CRV 1

Name

SSTO
SS73

Min Int

1.8446

Number

0
0

Max Int

377.45

Int.
(X)

1.9417
359.49

C3

Curve

CRY).
CRY I

C3

415
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ICP Calibration - July 9. 1990 - Second Run

Programme name : SST

Curve Min Int Max Int

CRV1 1.4193 52.271

Name Number Int.
(X)

SSTO 0 1.4940
SST3 0 49.782

Programme name ; ST

Curve Min Int Max Int

CRV1 3.9913 15.888

Name Number Int.
tX)

SST0 0 4.2013
SST1 0 15.132

Channel name : P Polynomial type

Curve Coefficients
CO Cl C2

-0.154698E+01 0.10354&E+01

Cone True Cale Cone X Error
(Y) (Y) Cone Error

0.0000 0.0000 0.0000 0.0000
50.000 50.000 50.000 -0.000 -0.000

Channel name : K Polynomial type

r.,,y t.i.4 ieLents
CO CI C2

-0.1921879E+02 0.457443E+01

Cone True Cale Cone % Error
CY) (Y) Cone Error

0.0000 0.0000 0.0000 0.0000
50.000 50.000 50.000 0.0000 0.0000

Programme name SST

Curve Min Int Max Int

CRV1 6.1899 17.052

Name Number Int.
(X)

FSlO 0 6.5157
SST5 0 16.240

Programme name SST

Curve Min Int Max Int

CRYl 1.9530 18.537

Name Number Int.

Channel name : SM

C
CO

-0.134008E+02 0.2

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 -0
20.000 20.000 20

Channel name : SE

CO

-0.329636E+01 0.1

Cone True Ca

Polynomial type

urve Coetficients
CI C2

05670Et01

lc Cone Z Error
ne Error

.000 -0.000

.000 0.0000 0.0001

: CC

C3

Curve

CRVI
CRVI

Polynomial type : CC

Curve Coefticients
Cl C2

60277E*01

le Cone X Error Curv

C3

: CC

Curve

CRVl
CRV1

: CC

C3

Curve

CRV1
CR9

C3

416
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ICP Calibration - July 9,

Programme name EST

Curve Min Int Max Int

CRVI 1.9539 18.537

Name Number Int.
(X)

ST0 0 2.0567
SS74 0 17.655

Programme name EST

Curve Min Int Max Int

CRJ1 3.8440 103.99

Name Number Int.
(X)

SST0 0 4.0463
SST3 0 99.031

Programme name SOT

Curve Min Int Max Int

CRv 5.1541 153.96

Name Number Int.
CX)

SOTO 0 5.4253
SST2 0 146.54

Programme name : SST

Curve Min Int Max Int

CRVI 7.6614 86.465

Name Number Int.
(X)

1990 - Second Run

Channel name : SE

C
Co

-0.329636E+01 0.16

Cone True Cal
(y) (y) Can

0.0000 0.0000 -0.
25.000 25.000 25.

Channel name : SI

C
CO

-0.212999E+01 0.52

Cone True Cal
(y) (y) Can

0.0000 0.0000 0.0
50.000 50.000 50.

Channel name : AG

C
CO

-0.768949E+00 0.14

Cone True Ca
(y) (y) Co

0.0000 0.0000 0.
20.000 20.000 20

Channel name : NA

Co

-0.542034E+01 0.6

Cone True Ca
(yI (Y) Co

Polynomial type : CC

urve Coefficients
Cl C2

0277E+01

c Cone % Error Curv
C Error

000 -0.000 C9VI
000 0.0000 0.0000 CRVI

Polynomial type

urve Coefficients
Cl C2

6401E+00

c Cone Z Error
t Error

000 0.0000
000 -0.000 -0.000

Polynomial type

urve Coefficients
C1 C2

1733S400

le Cone % Error
nc Error

0000 0.0000
.000 0.0000 0.0000

C3

e

: CC

C3

Curve

CRVl
CRY1

: CC

Curve

CRY),
CRY 1

Polynomial type : CC

Curve Coefficients
Cl C2

73101E+00

le Cone 2 Error Cury
nc V ....

C3

417
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Calibration - July 9, 1990 - Second Run

Programme name :ST

Curve Min Int Max Int'

Ciwi 7.6614 86.465

Name Number Int.
(X)

USTO 0 8.0647
SST1 0 82.348

Programme name :ST

Curve Min Int Max Int

CRV 4.3779 649.98

Name Number Int.
(X)

SET0 0 4.6083
ST2 0 619.02

Programme name : 9ST

Curve Min Int Max Int

CRY1

Name

BSTO
SST3

0.9149

Number

0
0

Programme name :

Curve Min Int

CRVY 4.3532

Name Number

4G.202

tnt.
(X)

0.8577
44.002

SST

Max Int

160.48

Int.
LX)

Channel name : NA

C
CO

-0.542934E+01 OS.7

Cone True Cal
(Y) (Y) Con

0.0000 0.0000 0.0
50.000 50.000 50.

Channel name : SR

C
Co

-0.150007E+00 0.32

Cone True Cal
(Y) (Y) Con

0.0000 0.0000 0.0
20.000 20.000 20.

Channel name : S

C
CO

-0.993943E+00 0.12

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 -0
50.000 50.000 50

Channel name : TA

CO

-0.13G950E+01 0.2

Cone True Ca
(Y) (Y) Co

Polynomial type : CC

urve -Coefficients
Cl C2

3101E+00

c Cone % Error Curv
o Error

000 0.0000 CRVI
000 0.0000 0.0000 CRVI

Polynomial type

urve Coefficients
C1 C2

55129-01

" Cone X Error
e Error

000 0.0000
000 0.0000 0.0000

Polynomial type

Curve coefficients
Cl C2

5089E+01

le Cone 2 Error
ne Error

.000 -0.000

.000 0.0000 0.0000

C3

a

: CC

C3

Curve

CRY1
CRVl

: CC

C3

Curve

CRV1
CRVl

Polynomial type t CC

Curve Coefficients
Cl C2

98B5E+00

le Cone % Error Curv
ne fVrr.

ICP

C3

418
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Calibration - July 9, 1990 - Second Run

Programme name :ST

Curve Min Int Max Int

CIVl 4.3532 160.48

Name Number Int.
(X)

9870 0 4.5823
Sf13 0 171.88

Programme name SST

Curve Min Int Max Int

CRVI 4.3570 14.408

Name Number Int.
CX)

SETO 0 4.5863
SST4 0 13.722

Programme name 89T

Curve Min Int Max Int

CRVI 1.3715 5.8240

Name Number Int.
(X)

SS0 0 1.4437
SST4 0 5.5467

Programme nlmo :ST

Curve Min Int Max Int

CRVl 1.6438 103.54

Name Number Int.
(X)

Channel name : TA

C
CO

-0.136950E+01 0.29

Cone True Cal
(T) (Y) Con

0.0000 0.0000 0.0
50.000 50.000 50.

Channel name TL2

C
CO

-0.125511E+02 0.27

Cone True Cal
(Y) (Y) Con

0.0000 0.0000 -0
25.000 25.000 25.

Channel name TH

CO

-0.879641E+01 0.6

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 0.
25.000 25.000 25

Channel name : SN

Co

-0.446507E+00 0.2

Cone True Ca
(Y) (Y) Co

Polynomial type : CC

urve Coefficients
CI C2

8865E+00

c Cone % Error Curv
c Error

000 0.0000 CRYX
000 -0.000 -0.000 CRYL

Polynomial type

urve Coefficients
Cl C2

3663E+01

" Cone I Error
t Error

.000 -0.000

.000 0.0000 0.0000

C3

a

: CC

C3

Curve

CRV1
CRY1

Polynomial type : CC

Curve Coefficients
Cl C2

09310E+01

le Cone Z Error
nc Error

0000 0.0000
.000 0.0000 0.0000

Curve

CRVI
CR11

Polynomial type : CC

Curve Coefficients
Cl C2

56047E+00

ic Cone % Error Curv
ne Error

ICP

C3

419

e



r.ti.4-n - jly 0 199 - SCrnnd RunICP CalIbra 0n 1 19-I

Programme name : SST

Curve Min lnt Max tnt

CRV1 1.6438 103.54

Name Number Int.
(X)

S9T0 0 1.7303
SS74 0 98.612

Programme hame SST

Curve Min Int Man Int

CRV 4.1661 530.53

Name Number Int.
x)

SST0 0 4.3853
SS73 0 512.89

Programme name SST

Curve Min Int Max Int

CRUl 3.2186 185.93

Name Number Int.
(X)

1910 0 3.3880
SST3 0 177.07

Programme name SST

Curve Min Int'Max Int

CRVl 6.5385 9.6404

Polynomial type t CC

urve Coefficients
Cl C2

8047H+00

Lc Cone % Error Curv
nc Error

)000 0.0000 CRYl
.000 0.0000 0.0000 CRVU

C3

Channel name : SN

C
CO

-0.446507E+00 0.25

Cone True Cal
(Y) CY) Can

0.0000 0.0000 0.
25.000 25.000 25

Channel name : TI

CO

-0.431203E+00 0.9

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 -0
50.000 50.000 50

Channel name : W

CO

-0.975334E+00 0.2

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 0.
50.000 50.000 so

Channel name : U

CO

-0.748554E+02 0.

a CC

C3

Curve

CRV
CRY1

: CC

Curve

CRVX
CRU1

Polynomial type Z CC

Curve Coefficients
Cl C2

100759E+02

Name Number Int. Cone True Calc Cone Z Error Curve

420

C3

Polynomial type

Curve Coefficients
CI C2

932m56-01

Ic Cone % Error
no Error

.000 -0.000

.000 0.0000 0.0000

Polynomial type

Curve Coefficients
Cl C2

870799+00

Ile Cone % Error
ne Error

.0000 0.0000
).000 -0.000 -0.000

e



Calibration - July 9, 1990 - Second Run

Programme name : SET

Curve Min Inttlax Int

CRI 6.5385 9.6404

Name Number Int.
(X)

SOTO 0 6.8827
SST4 0 9.1813

Programme name SET

Curve Min Int Max Int

CR01 4.2025 148.49

Nano Number Int.
(X)

SSTO 0 4.4237
SST2 0 141.42

Programme name : SOT

Curve Min Int Max Int

CRV1 2.7883 806.40

Name Number Int.
(X)

SOTO 0 2.9350
SST2 0 760.00

C3

Channel name

Co

-0.748554E+02

Cone True
(Y) (Y)

0.0000 0.0000
25.000 25.000

Channel name

Co

-0.645810E+00

Cone True
(Y) (Y)

0.0000 0.0000
20.000 20.000

Channel name

CID

-0.767256E-01

Cone True
(y) (Y)

0.0000 0.0000
20.000 20.000

I CC

C3

Curve

CRV1
CRV1

Polynomial type ) CC

Curve Coefficients
C2CI

0.261416E-01

Cale Cone
Cone Error

0.0000 0.0000
20.000 0.0000

Z Error Curve

CRV1
0.0000 CRV1

Programme name : SOT

Curve Min Int Max Int

CRV1 5.3380 203.40

Name Number Int.

Channel name

CID

-0.149368E+01

Cone True

ZR Polynomial type I CC

Curve Coefficients
Cl C2

0.265826E+00

Cale Cone % Error Curv

ICP

C3

C3

0

421

U Polynomial type CC

Curve Coefficients
C1 C2

0.108759E+02

Cale Cone X Error Curv
Cone Error

-0.000 -0.000 CRV1
25.000 0.0001 0.0003 CRV1

Polynomial type

Curve Coefficients
Cl C2

45990E+00

le Cone Z Error
ne Error

0000 0.0000
.000 0.0000 0.0000

a
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ICP Calibration - July 9, 1990 - Second Run

Programme name : SST

Curve Min Int Max Int

Channel name : ZR

CO

Polynomial type : CC

Curve Coefficientu
Cl C2

CRV1 5.3380 203.40 -0.1493G89+01 0.265826E+00

Name Number Int. Cone True Cale Cone
(X) (Y) (Y) Cone Error

13STO 0
SST3 0

Sample name
Programme

NAME

Al
Sb
As
Da
Be
Di
B
Cd
Ca
Ce
Cr
Co
Cu
Eu
re
La
Pb
Li
Mg
Mn
Hg
Mo
Nd
Ni
P
K
So
So
Si
A!.)
Na
Sr
S
Ta
Ti
Th
Sn
Ti
w
U
V
Zn
Zr

5.6190 0.0000 0.0000 0.0000 0.0000
193.71 50.000 50.000 50.000 -0.000

: 8NO3

V tNT CONCEN

2.11
0.37
1.28
5.42
0.70
4.57
5.54
2.89
0.57
6.9r,
2.22
0.20
3.64
5.26
1.60
0.45
0.2s
5.14
0.50
0.99
4.41
1.96

11.15
4.01
1.49
4.25
6.58
2.06
4.00
5.48
0.13

4.G4

4.62
4.62
1.45
1.77
4.42
3.43
6.94
4.45
2.94
5.*67

0.037
0.009
0.010
0.003
0.000
0.043
0.005
0.001
0.000
0.105
0.004

-0.058
0.007
0.002
0.002
0.006

-0.056
0.006
0.000
0.000
0.130
0.002
0.040
0.005

-0.007
0.213
0.130
0.008
0.019
0.008
0.046
0.001
0.000
0.012
0.100
0.067
0.009
0.004
0.011
0.Gf60
0.004
0.000
0.012

% Error Curve

CRIv1
-0.000 CRVI

09-Jul-90 13:28:40

RSD

51.63
312.24

45.40
52.70

109.96
47.97
74.99
74.52
12.37
43.90
107.79
0.00

58.03
67.49
127.59
104.08
-50.92
42.02
45.83

135.28
0.67
81.34
98.36
43.58
-75.60
39.34
40.35
94.51
59.67
50.34
60.35
59.86
900.12
52.10
60.74
42.96
51.59
59.15
91.91
51.24
81.40-

357.09
A C39

C3

422

5.67 ,



ICP Analysis - July 9, 1990 LMCS Check Standard

Sample name
Sample code 1
Sample code 2
Programmo

NAME

Al
Sb
As
Pa
he
B

Cd
Ca
Ce
Cr
Co
Cu
Eu
Pe
La
Pbh
L I
Mg

Hg
No
Nd

1 L
P
K
SQ
Si51
A 4
N a

STa r

TI
Th
Sn
Ti
U
U
V
Zn
Zr

70ClT
SST1
DIRECT
SST

HU INT CONCEN

2.16
1.26
1.36

181.26
0.73
4.74

150.18
208.49
240.78

13.58
50.07
0.68

57.10
5.79

63.52
0.49
0.29

102.19
206.09
157.51

4.39
2.08

29.20
96.22

1.61
6.49
6.57
3.76
4.19
5.54

23.20
325.99

1.07
4.72
4.91
1.50

21.56
4.43
4.39
7.33
4-47

400.68
5.73

0.165
10.310
0.064

10.049
0.001
0.175

10.383
10.299
10.432
9.687
9.062

10.445
10.412

0.024
10. 643
0.105
0.107

10.250
10.764
10.354
0.120
0.019
9.533

10.234
0.121

10.445
0.110
2.725
0.074
0.016

10.190
10.458

0.246
0.040
0.605
0.372
5.122
0.0035
0.287
4.909
0.007

10.398
0.029

1
1
1
1

423

09-Jul-90 13:33:33

RSi)

16.43
1.13
7.72
1.36

22.19
7.99
1.15
1.52
1.34
1.50
1.31
1.75
1.22
3.22
1.45
4.72

30.57
1.17
1.35
1.43
6.75

13.86
2.01
1.14
1.43
1.54

40.61
2.50

10.51
20.02

1.29
1.33
4.01

13.44
5.53

13.94
1.77

22.39
2.96
6.00

12.06
1.34

18.05



ICP Analysis - July 9, 1990

Sample
SLmpl.
Sample
Program

NAME

Al
Sb
An
Ba
Be

B
Cd
Ca
Ce
Cr
Co
Cu
Eu
P.
La
Pb
Li
Mg
Mn
Hg
HO
Nd
Ni
P
K
9"
So
Si
Aq
Na
Sr
S
Ta
T1
Th
Sn
Ti
U
U
V
Zn
Zr

name
code 1
code 2
me

LMCS Check Standard

97383
891S2

09-Jul-90 13:30:06

MY INT CONCtN DILCOR

2.19
0.37
1.30
5.41
0.70
5.17
5.86
2.92
0.94
6.90
2.26
0.20
3.67

14.91
1.80
0.60
0.31
5.10
5.56
0.91
4.18
1.95

11.02
3.99
1.50
4.21
6.73
2.06
4.16
9.75
8.09
4.65
0.*87
4.61
4.&G
1.93
1.78
4.42
3.41
7.09
4.49
3.22
5.65

0.228
0.000
0.024
0.002
0.000
0.495
0.028
0.003
0.016
0.011
0.012

.- 0.059
0.013
0.437
0.015
0.427
0.464
0.002
0.191
0.001
0.111
0.002

-0.029
0.003
0.011
0.027
0.450

-0.001
0.059
0.472
0.014
0.001
0.015
0.008
0.395
2.362
0.012
0.003
0.005
2.309
0.008
0.007
0.005

2.503
0.086
0.265
0.021
0.001
5.444
0.306
0.030
0.178
0.122
0.127

-0.642
0.146
4.809
0.164
4.694
5.109
0.020
2.100
0.014
1.220
0.019

-0.322
0.029
0.110
0.302
4.955

-0.012
0.647
5. 19
0.151
0.016
0.161
0.088
2.147

25.983
0.132
0.032
0.059

25.402
0.004
0.002
0.090

6.91
229.13
37.37
11.30

155.09
1.40

49.59
14.61
1.53

169.73
12.67
0.00
7.22
0.40

38.82
0.00
7.02

54.66
0.20

10.77
2.26

04.41
-90.42
76.18

175.99
143.69

6.17
-1522.2

4.10
0.29

98.66
6.41
9.08

42.26
36.16

0. 99
6.43

33.72
152.69

7.25
38.67
7.59

14.70

Dilution factor : 11.0000

424
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ICP Analysis - July 9, 1990 LMCS Check Standard

Sample name
Sample code
Sample code
Programme

NAME H

Al
SI,
At

Be I
Bi
B
Cd
Ca
Ce
Cr
Co
Cu
Eu

La
Pb
Li
Mg
Mn
Hg
Mo
Nd
Hi
P
K
Be
Be
Si
Ag
Ha
St
S
Ta
T1
Th
Sn
Ti I
w
U
V
Zn
Zr

1
2

77C112
SSST3
DIRECT
88!

V INT CONCEN

6.14
0.40

33.11
5.58
08.37
4.82
6.69
3.00
0.76
7.00
2.33
0.21
3.73
5.33
2.12
0.45
0.29
5.19
0.57
1.02

24.21
72.25
11.14
5.24

12.30
4.31
6.63

14.47
21.013
5.94
9.33
4.69

18.39
37.04
11.89
1.49
2.09
00.08
28.66
7.09

31.73
3.37

42.06

10.194
0.358

21.712
0.012
4.293
0.236
0.097
0.007
0.008
0.163
0.023

-0.029
0.024
0.004
0.057
0.011
0.029
0.011
0.003
0.009

10.405
9.032
0.034
0.141

11.186
0.494
0.220

19.895
6.964
0.073
0.180
0.003

20.315
9.699

19.982
0.286
0.093

10.196
7.275
2.186
3.986
0.011
9.687

:
:
:
:

425

09-Jul-90 13:43'07

RSD

0.12
9.96
0.35
e.12
0.24
2.25
0.77
3.79
0.79

23.17
6.97

-43.30
9.82

17.61
4.09

38.19
21.43
13.45
0.94
5.29
0.25
0.31

31.01
1.69
0.50
6.02

22.15
0.56
0.18
3.00
12.65
18.62
0.39
0.32
0.85
6.94
5.90
0.52
0.17
9.73
0.57
1.41
0.53



ICP Analysis - July 9, 1990 Reagent Blank

Sample name F9O4
Sample code 1 P'LANK
Sample code 2 500-10
Sample code 3 : H20DIG
Programme SST 09-Jul-90 13:50:30

NAME MY INT CONCEN DILCOR RSD

A: 2.11 0.029 0.617 25.69
Sb 0.37 -0.012 -0.245 -360.56
As 1.28 0.012 0.259 69.61
8-a 5.40 0.002 0.035 40.80
Be 0.70 0.000 0.007 26.02
Ri 4.53 0.013 0.269 205.03
0 7.07 0.114 2.399 1.99
Cd 2.89 0.001 0.024 90.37
Ca 1.71 0.049 1.039 0.22
cO 6.92 0.051 1.064 51.67
Cr 2.21 0.002 0.034 196.83
Co 0.21 -0.015 -0.307 0.00
Cu 3.62 0.004 0.079 52.83
Eu 5.26 0.001 0.017 83.85
Pe 1.65 0.011 0.221 14.13
La 0.45 0.003 0.060 57.73
Pb 0.28 0.019 0,395 152.75
Li 5.11 0.003 0.063 43.85
Mg 1.07 0.021 0.451 0.10
Mn 0.90 0.001 0.012 92.31
Hq 3.31 0.026 0.766 11.22
Mo 1.95 0.001 0.026 61.19
Nd 11.06 -0.010 -0.214 -62.92
Ni 3.97 -0.000 -0.005 --1427.1
P 1.48 -0.013 -0.268 -100.73
x 4.22 0,107 2.241 32.73
Sa 6.55 0.074 1.555 53.09
So 2.07 0.014 0.303 Ib.0 9
S1 4.32 0.143 2.999 1.30
Ag 5.45 0.004 0.079 71.25
Na 8.36 0.195 4.104 5.98
Sr 4.64 0.001 0.019 39.62
8 0.86 0.002 0.049 480.48
Ta 4.60 0.004 0.092 171.54
T1 4.61 0.072 1.518 83.58
Th 1.45 0.037 0.768 19.24
Sn 1.74 0.003 0.058 67.60
Ti 4.40 0.002 0.034 69.20
U 3.39 0.001 0.026 244.57
II 6.91 0.308 6,470 6r.13
v 4.43 0.000 0.006 1805.27
Zn 3.31 0.010 0.207 1.22
Zr 5.65 0.006 0.162 45.61

Dilution factor 21.0000
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Analysis - July 9, 1990 Core 5 Composite - Water Digestion

Sample name
Sample code t
sample code 2
Sample code 3
Programme

NAME HV

Al 2
Sb 0
As 1
Ba S
Be 0
Bi 4
B 9
Cd 2
Ca I
Ce 6
Cr 4
Co 0
Cu 3

Fe 1
La 0
Pb 0
Li 5
Mg 1
Mr, 0
Hg
Mo 1
Nd 11
Mi 4
P 10

1< 4
an 6
Se 2
Si a
Ag 5
Na 96
Sr A
S
Ta 4
T L 4
Th
Sn I
Ti 4
U
Ii 6
V
Zr,
Zr

Dilution fac

E905
SAMPLE
500-10
H20016
SST

INT CONCEN DILC(

.G9

.38

.2B

.42

.70

.56

.79

.89

.24

.93

.21

.21

.63

.28

.87

.45

.26

.11
.63
.90
.25
.97
.14
.01
.61
.25
.S6
.13
.53
.4G
.34
.64
.58
.62
4.58

*.45
*.77
4.43
.61

6.93
4.43
.27

5.66

tor

2.012
0.054
0.008
0.002
0.000
0.034
0.310
0.001
0.029
0.065
0.375

-0.007
0.006
0.001
0.014
0.009
0.056
0.003
0.043
0.001
0.031
0.004
0.023
0.004
9.438
0.207
0.090
0.119
2.358
0.005

)59.417
* 0.001

0.837
0.013

-0.027
0.059
0.009
0.004
0.064
0.529
0.000
0.009
0.012

21.0000

42.24
1.14
0.16
0.05
0.00
0.71
6.5
0.01
0.6)
1.3
7.6

-0.1
0.1
0.0
0.2
0.1
1.1
0.0
0.8
0.0
0.6
0,0
0.6
0.0

199.
4.3
1.9
2.4

49.5
0.1

)1247
0.0

17.5
0.2

-0.5
1.2
0.1
0.0
1.3

11.1
0.0
0.1
0.2

09-Jul-90 13:55:1H

IR RSD

a 0.83
4 61.86
2 53.19
1 5B.71
G 57.73
8 74.03

00 0.21
8 163.81
10 0.54
Go 61.14
74 0.73
5a -173.20
17 47.49
31 74.75
a5 37.13
s0 107.15
36 19.25
61 70.37
90 0.42
16 92.71
47 5.21
39 21.62
99 60.03
91 54.81
20 0.47
55 25.57
66 55.36
91 17.16
13 0.23
00 55.49
.8 0.44
23 41.36
71 1.78
64 29.58
75 -61.10
37 93.87
99 91.76
89 33.73
52 7.28
14 61.39
07 894.73
84 4.97
46 45.62

ICP
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ICP Analysis - July 9 1990 Duplicate Core 5 Composite

Sample name
Sample code I
Sample code 2
Sample code 3
Prnigramme

NAHE

P906
DUP
500-10
H20DIG
s3I

MU INT CONCEN DILC

3.06
0.30
1.27
5.40
0.69
4.54
6.79
2.89
1.05
6.92
4.61
0.21
3.62
5.26
1.84
0.45
0.28
5.10
4.57
0.89
3.19
1.95

11.03
4.00
4.21
4.23
6.54
2.14
4.?5
5.44

79.70
4.63
1.24
4.59
4.58
1.45
1.76
4.40
3.73
6.91
4.42
3.31
5.64

2.425
0.027
0.006
0.001

-0.000
0.023
0.094
0.001
0.021
0.039
0.486
0.000
0.004
0.001
0.009
0.000
0.013
0.002
0.353
0.000
0.026
0.002

-Q.028
0.003
2.815
0.51
0.051
0.126
0.422
0.003

48.231
0.001
0.443
0.002

-0.006
0.030
0.007
0.001
0. 099
0.261

-0.001
0.010
0.005

50.92
0.57
0.1
0.0

-0.0
0.4
1.9
0.0
0.4
0.82

10.2
0.0
0.0
0.0
0.2
0.0
0.2
0.0
3.2
0.0
0.5
0.0

-0.5
0.0

59. L
3.1
1.0
2.6
8.8
0.0

1012
0.0
9.3
0.0

-0.1
0.6
0.1
0.0
2.0
5.4

-0.0
0.2
0.1

09-Jul-90 14:00:11

R RSD

3 0.96
2 65.47

24 75.08
30 21.45
01 -503.29
E1l 09.21
79 5.59
21 46.06
42 0.72

1 7.41
06 1.15
00
76 45.56
16 49.11
Be 36.32
00 2762000
64 150.00
39 18.54
is 0.38
01 983.74
42 12.89
36 82.29
97 -161.12
68 15.80
09 2.36
70 16.69
s0 33.31
4s 8.27
69 1.20
56 45.77
.6 0.40
12 19.51
13 0.80
38 141.75
34 -413.09
40 11.55
55 63.46
24 45.35
62 7.54
61 25.12
21 -296.35
04 0.95
14 47.26

Dilution factor : 21.0000
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ICP Analysis - July 9, 1990 Spike of Core 5 Composite

me
do
do
do

1
2
3

E907
SPIKE
500-10
H20DI1
SST 09-

Sample na
Sample on
Simple en
Sample co
Programme

NAHE

Al
Sb
As
Ba

C 0

i rCd
Ca
C.
Cr
Co
Cu
Eu
F e
La
Pb
Li
Mg
Mit,
Hg
M a
Nd
Ni
P
K
So
Be80iSi

Na
Sr
6
Ta
TI
Th
Sn
Ti

U

Zn
Zr

Dilution

MV INT CONCEN DILCOR

3.10 2.542 53.374
0.44 0.805 16.912
3.66 1.631 34.250

18.19 0.790 16.594
8.73 0.320 6.729
5.09 0.436 9.147
19.58 1.012 21.253
17.88 0.752 15.784
10.72 0.788 16.558
7.40 0.741 13.554
7.42 0.974 20.458
0.24 0.730 15.329
7.67 0.790 16.596
13.05 0.353 7.419
6.43 0.900 16.799
0.57 0.354 7.425
0.30 0.433 9.095

12.18 0.749 15.725
25.94 0.959 20.139
12.32 0.755 15.864
11.80 0.771 16.193
7.24 0.741 15.567
12.33 0.659 13.847
10.75 0.752 15.789
8.40 7.151 150.18
4.40 0.907 19.052
6.71 0.407 9.537
3.14 1.737 36.485
8.58 2.388 50.158
8.11 0.301 8.005
75.04 45.080 946.68
28.04 0.763 16.021
2.64 2.067 43.409
7.02 0.729 15.303
5.28 1.894 39.769
1.77 1.966 41.207
3.26 0.396 8.315
12.18 0.766 16.091
Z.48 0.602 12.G43
7.11 2.462 51.G92
6.50 0.302 6.351
32.51 0.773 16.237
8.38 0.734 15.415

factor

ul-90 14:04:27

XSD

1.23
0.00
1.77
1.45
0.31
2.80
1.29
1.52
1.69
4.89
1.52
0.00
1.25
1.12
1.16
1.23
2.51
1.30
1.65
1.59
1.20
1.96
3.34
0.79
1.55
B.59
14.42
0.77
1.30
o.67
I .65
1.66
2.02
0.51
16.93
0.70
2.27
1.33
0.71

11.95
1.1G
1.50
0.86
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Analysis - July 9, 1990 Acid Blank

Sample name
Programme

NAME

Al
Sb
As
Ba
Be
8i.
B
Cd
Ca
Ce
Cr
CO
Cu
Eu
F9
La
Pb
LI
Mg

M a
Nd
Ni

K
Sn
Sc
Si
Ag
Na
Sr
s
Ta
T .
T h
Sn
Ti
U
U

Zr,
Zr

* HU03
E BST

MV RT CONCEN

2.18
0.39
1.32
5.5G
0.72
4.70
5.59
2.97
0.58
7.14
2.27
0.21
3.72
5.13
1.84
0 .46
0.29
5.25
0.51
0.91
3.25
2.00

11.42
4.11
1.53
4.33
6.75
2.11
4.20
5.61
6.31
4.74
0.86
4.75
4.74
1.49
1.80
4.54
3.49
7.12
4.57
3.01
5.79

0.170
0. 132
0.035
0.011
0.001
0.142
0.008
0.005
0.000
0.361
0.012
0.022
0.025
0.008
0.009
0.030
0.138
0.017
0.000
0.001
0.031
0.000
0.181
0.015
0.036
0.5G9
0.476
0.090
0.081
0.027
0. 1 G
0.004
0.003
0.049
0.414
0.274
0.018
0.015
0.030
2.621
0.022
0.002
0.044

09-3ul-90 14:4848

RSD

10.40
18.37
12.68
13.10
16.21
20.05
9.57,

19.67
8.82

10.63
31.27
57.74
11.92
14.10
21.10
18.75
20.83
13.47
5.41

33.61
11.49
20.93
17.71
28.51
42.03
7.25

11.62
16.93
10.38
8.00

10.73
12.22

157.53
21.83
13.35
16.68
10.53
12.35
15.02
10.60
0.67
14.74
12.09

ICP
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Analysis - July 9, 1990 LMCS Check Standard

Sample name
Sample code I
Sample code 2
Proer amme

NAME

Al
Sb
As
Ba

li
3
Cd
Ca
Ce
Cr
Co
Cu
s u
Pe
La
Pb
Li
Mg
Mn
Hg
Mo
Nd

Si±
P
K
Sn
Se
Si
Ag
Na

S
Ta
TI
Th
Sn
i.

w
U
V
Zn
Zr

78CI1T
SE71
DIRECT
SST

MY INT CONCEN

2.22
1.26
1.40

178.32
0.75
4.90

149.14
208.83
237.26
13.73
50.71

0.69
56.40
5.94

63.46
0.49
0.29

100.89
285.56
156.58

3.31
2.16

28.94
9G.58

1.64
6.54
6.78
3.79
4.31
5.70

23.19
321.45

1.09
4.88
4.96
1.54

21.67
4.58
4.50
7.G56
4.63

399.00
5.8B

0.320
10.333
0.090

10.668
0.002
0.292

10.308
10.317
10.2718
9.900
9.053

.10.474
10.275
0.032

10.633
0.128
0.239

10.112
10.744
10.293
0.036
0.031
9.397

10.275
0.148

10.683
0.549
2.763
0.141
0.039

10. 179
10.314

0.2G5
0.088
1.030
0.611
5.146
0.019
0.319
7.323
0.030

10 . 354
0.069

09-ojil-90 14:57:41

RSD

6.32
1.14
7.74
1.49
2.7B
9.10
1.68
1.42
1.58
0.96
1.56
1.09
1.46
2.16

4.63
7.89
1.56
1.36
1.50
6.65

10.57
2.57
1.44

11.64
1.55
7.50
3.44
4.37
6.43
1.47
1.41
2.67
1.67
1.93
4.34
1.41
7.62
3.57
2.G3
8.70
1.33
4.68

ICP
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ICP Analysis - July 9, 1990 LMCS Check Standard

Sample na
Sample cod
Sample cod
Programme

NAME

Al
Sb
As
ba
Do
DL

Cd
Ca
CO
Cr
CO
Cu
Eu
1.3La
Ph
LL
M9
Mn
Hg

Nd
Ni
P

S o
So
Si
Ag
Na
Sr
S
Ta
TL
Th
Sr.
T i
w
U

Zn
Zr

e 1 BST2
e 2 1-10

MV INT CONCEN

2.24
0.38
1.33
5.55
0.72
5.28
6.01
2.99
0.94
7.10
2.33
0.21
3.78

14.91
1.911
0.60
0.31
5.24
5.58
0.93
3.34
2.02

11.39
4.12
1.53
4.29
6.92
2.11
4.20
9.90
9.31
4.76
0.99
4.74
4.01
1.87
1.81
4.55
3.51
7.29
4.60
3.31
5.78

0.370
0.113
0.044
0.011
0.001
0.592
0.039
0.006
0.016
0.308
0.023
0.044
0.034
0.437
0.024
0.447
0.552
0.016
0.191
0.003
0.039
0.010
0.162
0.017
0.037
0.418
0.841
0. 89
0.123
0.469
0. 165
0.005
0.038
0.048
0.613
2.579
0.020
0.016
0.035
4.445
0.026
0.010
0.042

09-Jul-90 15!02:21

RSD

0.79
15.80
27.03
10.44
6.64
3.89

17.96
9.63
3.28

10.89
8.53

28. B7
4.17
1.51

12.76
1.69
7.10

10.94
1.77

24.46
4.48

14.89
17.18
14.06
78.32
18.53

2 .82.59
0.87

15.47
5.01
G . V6

14.19
4.22
0.71

28.87
8.61
6.45
4.35
6.70
5.98
9.51

C.,3 i
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ICP Analysis - July 9, 1990 LMCS Check Standard

Sample name 77CIXR
Sample code 1 SSTS
Sample code 2 : DIRECT
Programme : 86!

NAME MY ENT CONCEN

* Al
Sb
As
ba
ie
Do

Cd
Ca
Co
Cr
Co
Cu

- Eu
Fe
La
Pb
Li
Mg
fin
Hg
No
Nd
Ni
P
K
Sm
So
Si
Ag
Na
St
S
Ta
T1
Th
Sn
T i'4
U
V
Zr.
Zr

6.16
0.41

33.26
5.70

107.34
4.95
6.75
3.05
0.77
7.16
2.37
0.21
3.80
5.44
2.16
0.46
0.29
5.30
0.59
1.03

125.24
72.31
11.47
Z.30

12.53
4.37
6.77

14.56
21.15
6.05
8.49
4.78

18.55
37.25
11.98

1.52
2.14

107.91
28.76
7.23

31.34
3.42

42.00

10.250
0.385

21.910
0.020
4.253
0.331
0.092
0.009
0.009
0.38B
0.032
0.051
0.038
0.009
0.064
0.033
0.157
0.023
0.003
0.009

10.493
9.841
0.203
0.148

11.428
0.794
0.520

20.045
9.005
0.099
0.285
0.006

20.498
9.763

19.960
0.453
0.105

10.179
7.305
3.778
3.929
0.013
9.670

09-Ju1-90 15:07:56

RED

0.9t
6.02
1.31
3.53
0.51
2.50
2.42

22.86
0.74
7.82
16.23
0.00
3.95

14.18
6.36
0.00
6.93
4.70

10.44
0.42
1.03
1.17

29.02
1.04
1.75
5.18
5.49
0.80
0.76
1.30
7.87
6.76
1.00
0.93
3.45
3.56
6.06

.17
0.70
3.96
0.82
6.17
1.13
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ACID DIGESTION TEST ANALYSIS
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9112 > 59 0 ? 3

SINGLE SHELL TANK PROJECT

Tank:
Core: -

Lab Segment Serial No.:
Customer ID:

CORE 5 COMPOSITE
ACID DIGESTION

UNITS FOR SAMPLES ARE WET WEIGHT
241-U-110
5

F0893
Composite Core 5

Check
Standard

N/A
N/A

Laboratory ID:
Acid Digestion

Laboratory ID:
Arsenic

Laboratory ID:
Mercury

Laboratory ID:
Selenium

Blank

F0910
N/A

F0951 F0910
99.13% <2.50E-03

F0909
101.56%

F0909
94.40%

F0910
<.01

Sample

F0911
9.7

ppm

ppm

F0910
<1.OOE-02 ppm

F0911
4.84E-01

F0911
5.67E-02

F0911
<1.03

Sample
Duplicate

g/L

ug/g

ug/g

F0912
13.2

F0912
3.71E-01

F0912
3.03E-02

Spike of
Sample

F0991
g/L 1.02E+01

ug/g

ug/g

F09 12
ug/g <7.58E-01 ug/g

F0913
85.59%

F0913
92.10%

F0913
84.00%

Check
Standard

N/A
g/L N/A

F0914
99.14%

F0914
88.52%

F0914
88.80%



ICP Results Data Summary

Date Analyzed:
Procedure:
Analyst:
Digestion
Procedure:

Aluminum
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Cerium
Chromium
Copper
Europium
Iron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Neodymium
Nickel
Phosphorous
Potassium
Samarium
Selenium
Silver
Sodium
Strontium
Sulfur
Tantalum
That liLm
Thorium
Tin
Titanium
Uranim
Vanadium
Zinc
Zirconium

LMCS
Standard

106.89%
105.48%
99.54%
98.55%
106.10%
101.92%
103.35%
102.80%
101.33%
100.28%
100.98%
101.23%
102.65%
96.47%

103.03%
98.78%
104.28%
102.18%
96.81%
101.70%
95.03%

103.50%
94.76%
102.77%
103.81%
102.21%
104.62%
99.99%
101.61%
98.43%
94.36%
103.48%
106.80%
108.40%
103.28%
109.55%
100.11G
102.09%
103.64%

March 31.1990
LA-505-151/A-0
J. A. White
Acid Digestion
LA-505-159/A-0

LMCS
Standard

Digested Acid Standard
Reagent Blank

Sample Core 5 Comp.
Duplicate of F0911

Spike of F0480
Digested Acid Standard

BLANK Sample

ug/g

100.08%
87.77%
90.21%
91.28%

88.42%

84.28%
97.96%

91.03%

96.89%

94.46%
92.02%

72.18%
90.36%
89.46%

87.80%

0.17
0.02 LT
0.00 LT
0.00
0.35
0.16
0.01
0.08
0.07 LT
0.00 LT
0.01 LT
0.00 LT
0.05
0.09
0.16
0.01
0.02
0.02
0.02
0.01

-0.09 LT
0.02 LT
0.13
0.12 LT
0.06 LT
0.10
0.01 LT
0.27
0.00
0.17
0.02 LT
0.08
0.06
0.06
0.06
0.27 LT
0.00 LT
0.13
0.01 LT

105142
196

73
4

44549
71
25

559
1157
1371

104
17

16978
100

2962
29

716
5421
624

68
68 LT

623
23475
20967
1206
1007
82

149969
736

2312
236

8358
4566
165
79

13060
88

248
280

Sample
Duplicate

ug/g

105902
145

62
3

46161
43
17

559
718

1200
78
10

17952
50

703
15

594
5272
293

54
306 LT
166

18115
705
575

1165
51

154636
698

1839
161

1351
449
126
55

9775
72

141
207

F0479
F0487
F0911
F0912
F0482
F0483

Spike
Recovery

NOT CALC.
NOT CALC.

135.89%
NOT CALC.
NOT CALC.

-45.79%
40.63%
37.09%

-52.79%
145.81%
24.07%

NOT CALC.
NOT CALC.

20.59%
246.48%
141.46%
-42.04%

NOT CALC.
NOT CALC.

25.27%
381.28%
160.17%
148.31%
40.50%

NOT CALC.
NOT CALC.

23.41%
NOT CALC.

45.91%
NOT CALC.

12.90%
NOT CALC.
NOT CALC.

181.10%
148.07%

NOT CALC.
3.74%

35.82%
187.34%

ACID
Digestion

K

LMCS
Standard

K

88.04% 104.70%
104.67%

81.31% 97.34%
96.92%

104.56%
98.99%

100.59%
100.45%

77.25% 98.41%
78.74% 97.79%

98.57%
100.04%

82.27% 100.40%
95.23%
101.95%

81.06% 96.27%
101.51%

81.24% 99.60%
97.59%

100.47%
74.65% 93.62%
80.69% 100.84%

97.21%
100.29%
102.40%
100.70%
103.40%
97.44%
99.25%
97.91%

79.69% 93.70%
102.19%
105.32%

83.10% 105.29%
82.46% 100.95%

107.79%
98.77%
99.21%

83.90% 101.52%

LT: Less Than
NC: Not Calibrated
NOT CALC: Not Calculated
# Instrument Standards Outside Control Limits
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SINGLE SHELL TANK PROJECT

Tank:
Core: -

Lab Segment Serial No.:
Customer ID:

CORE 5 COMPOSITE
ACID DIGESTION

Results on Laboratory Digestions
241-U-110
5

F0893
Composite Core 5

Check
Standard

N/A
N/A

Laboratory ID:
Acid Digestion

Laboratory ID:
Arsenic

Laboratory ID:
Mercury

Laboratory ID:
Selenium

Blank

F0910
N/A

F0922 F0910
105.44% <2.50E-03 ppm

F0909
101.56%

F0909
94.40%

F0910
<.01 ppm

F0910
<1.OCE-02 ppm

Sample

F0911
9.7

F0911
4.70E-03

F0911
5.50E-04

F0911
<1.00E-02

Sampl e
Duplicate

F0912
g/L 13.2

ppm

g/L

F0912
4.90E-03 ppm

F0912
ppm 4.OOE-04 ppm

F0912
ppm <1.OOE-02 ppm

Spike of
Sample

F0991
1.02E+01

F0913
85.59%

F0913
92.10%

F0913
84.00%

Check
Standard

N/A
g/L N/A

F0914
99.14%

F0914
88.52%

F0914
88.80%



Analytical Batch

Lab Segment Serial No.: F0893

Instrument N/A
Procedure / Rev LA-505-159/A-0

Technologist D.M. Southwick

Date 02-13-90

Temperature 72 F

Starting Time 07:40

Ending Time 14:00

Chemist S. A. Jones

Description Lab. Id.

I Reagent Blank F0910

2 Sample Comp 5 F0911

3 Duplicate Comp 5 F0912

4 Sample Comp 7 F0989

5 Duplicate Comp 7 F0990

6 Spike Camp 7 F0991

7
8
-9

10

11

Customer ID.: 000005

Acid Digestion

Note: Sample is not spiked prior to
digestion. This procedure provides a sample
to be spiked later withe appropriate element.

Description Lab. Id.

12

13
14

15
16

17

18

19

20 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

21

221

Primary Book Second Book Third Book Final Volume

Standard Type No. & Aliquot No. & Aliquot No. & Aliquot of Standard

N/A

Spike (See Note)

Prepared by: 9 At
Signature

D. K. Sato
Printed Name

Date: 8-25-90

Verified by: M C.M. Seidel Date: 8-25-90
gnature Printed Name

Approved by: , g ,< L.H. Taylor Date: e
Signature 4' P intedName

.
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Analytical Batch

Lab Segment Serial No.: F0893

Instrument lCP

Procedure / Rev LA-50S-1 51
Technologist J. A. White
Date 03/31/90
Temperature N/A
Starting Time 07:48
Ending Time 14:15

Chemist S. A. Jones

Description Lab. Id.

1 LMCS Check Std N/A

2 Digested Std. F0479

3 Reagent Blank F0487

4 Sample 89-072 F0480

5 Duplicate 89-072 F0481
6 Spike 89-072 F0482

7 Digested Std. F0483
8 LMCS Check Std. N/A

j Sample Comp. 6 F0935
10 Duplicate Comp. 6 F0936
11 Sample Comp. 5 F0911

Customer ID.: 000005

'CP

ICP Analysis of Core Composite 5.

Sample analysis after Acid Digestion.

Description Lab. Id.

12 Duplicate Comp. 5 F0912

13 LMCS Check Std N/A

14 Sample 89-083 F0744

15 Duplicate 89-083 F0745
16 Sample 89-084 F0768
17 Duplicate 89-084 F0769

18 Acid Digest Std. F0771
19 LMCS Check Stds. N/A

20

21

22 _ _ _ _ _ _ _ _

- Primary Book Second Book Third Book Final Volume

Standard Type No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Std. 78011F/1.0 mL 82B38C/1.0 mL 77C11F/1.0 mL 11.00 mL

Digested LMCS (1) 81CI1A/5.0 mL 50.00 mL

Digested LMCS (2) 82C1 1A/5.0 mL 50.00 mL

Spike 103c 15C/5 mL 104015 D/5 mL 89-072/.3935 g 50.00 mL

Prepared by: J ,
Signaturv,

D. K. Sato
Printed Name

Date: 07/07/90

Verified by: .i f/i/ C. M. Seidel Date: 07/07/90
inied Name

Approved by: L-H. Taylor Date: te/
Signature Pinted Name

8

0
0'

0

fr
4,

N
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ICP Results Raw Data Summary

Digested Acid Standard F0479
Date Analyzed: March 31.1990 Reagent Blank F0487
Procedure: LA-505-151/A-0 Sample Core 5 Comp. F0911
Analyst: J. A. White Duplicate of F0911 F0912
Digestion Acid Digestion Spike of F0480 F0482
Procedure: LA-505-159/A-0 Digested Acid Standard F0483

LMCS LMCS BLANK Sample Sanple Spike ACID LMCS
Standard Standard Duplicate Recovery Digestion Standard

% % ppM ug/g ug/g % % %

Aluminum 106.89% 0.17 105142 105902 NOT CALC. 88.04% 104.70%
Antimony 110.63% N 0.24 1054 598 NOT CALC. 106.97%
Arsenic 105.48% 0.02 LT 196 145 NOT CALC. 104.67%
Barium 99.54% 0.00 LT 73 62 135.89% 81.31% 97.34%
Beryllium 98.55% 0.00 4 3 NOT CALC. 96.92%
Bismuth 106.10% 100.08% 0.35 44549 46161 NOT CALC. 104.56%
Boron 101.92% 87.77% 0.16 71 43 -45.79% 98.99%
Cadmium 103.35% 90.21% 0.01 25 17 40.63% 100.59%
Calcium 102.80% 91.28% 0.08 559 559 37.09% 100.45%
Cerium 101.33% 0.07 LT 1157 718 -52.79% 77.25% 98.41%
Chromium 100.28% 0.00 LT 1371 1200 145.81% 78.74% 97.79%
Cobalt 87.77% U 0.04 410 129 265.91% 69.56% 77.48%
Copper 100.98% 88.42% 0.01 LT 104 78 24.07% 98.57%
Europium 101.23% 0.00 LT 17 10 NOT CALC. 100.04%
Iron 102.65% 0.05 16978 17952 NOT CALC. 82.27% 100.40%
Lanthanum 96.47% 84.28% 0.09 100 50 20.59% 95.23%
Lead 103.03% 97.96% 0.16 2962 703 246.48% 101.95%
Lithium 98.78% 0.01 29 15 141.46% 81.06% 96.27%
Magnesium 104.28% 91.03% 0.02 716 594 -42.04% 101.51%
Manganese 102.18% 0.02 5421 5272 NOT CALC. 81.24% 99.60%
Mercury 96.81% 0.02 624 293 NOT CALC. 97.59%
Molybdenum 101.70% 96.89% 0.01 68 54 25.27% 100.47%
Neodymiun 95.03% -0.09 LT 68 LT 306 LT 381.28% 74.65% 93.62%
Nickel 103.50% 0.02 LT 623 166 160.17% 80.69% 100.84%
Phosphorous 94.76% 94.46% 0.13 23475 18115 148.31% 97.21%
Potassium 102.77% 92.02% 0.12 LT 20967 705 40.50% 100.29%
Samarium 103.81% 0.06 LT 1206 575 NOT CALC. 102.40%
Selenium 102.21% 0.10 1007 1165 NOT CALC. 100.70%
Silicon 85.22% # 56.97% 0.21 5842 3316 -186.81% 82.94%
Silver 104.62% 72.18% 0.01 LT 82 51 23.41% 103.40%
Sodium 99.99% 90.36% 0.27 149969 154636 NOT CALC. 97.44%
strontium 101.61% 89.46% 0.00 736 698 45.91% 99.25%
Sulfur 98.43% 0.17 2312 1839 NOT CALC. 97.91%
TantaLum 94.36% 0.02 LT 236 161 12.90% 79.69% 93.70%
ThaLLiun 103.48% 0.08 8358 1351 NOT CALC. 102.19%
Thoriun 106.80% 0.06 4566 449 NOT CALC. 105.32%
Tin 108.40% 0.06 165 126 181.10% 83.10% 105.29%
Titanium 103.28% 0.06 79 55 148.07% 82.46% 100.95%
Tungsten 84.98% # 0.04 LT 386 293 NOT CALC. 84.76%
Uraniun 109.55% 0.27 LT 13060 9775 NOT CALC. 107.79%
Vanadium 100.11% 0.00 LT 88 72 3.74% 98.77%
Zinc 102.09% 87.80% 0.13 248 141 35.82% 99.21%
Zirconium 103.64% 0.01 LT 280 207 187.34% 83.90% 101.52%

LT: Less Than
NC: Not Calibrated
NOT CALC: Not Calculated
# Instrument Standards Outside Control Limits

IArfl



ICP Results Raw Data Summary
page 1 of 4

Date Analyzed:
Procedure:
Analyst:
Digestion
Procedure:

March 31.1990
LA-505-151/A-0
J. A. White
Acid Digestion
LA-505-159/A-0

Digested Acid Standard
Reagent Blank

Sample Core 5 Comp.
Duplicate of F0911

Spike of F0480
Digested Acid Standard

Acid Reagent
Digestion Blank
Standard
Recovery

% Dom

SST-1 SST-2 SST-3

Aluminum
Antimony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Cerium
Chromium
Cobalt
Copper
Europium
I ron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Neodymium
Nickel
Phosphorou
Potassium
Samarium
Selenium
Silicon
Silver
Sodium
Strontium
Sulfur
Tantalum
Thallium
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium

Dilution
Factor

441

11.06

9.95

10.19
10.34
10.28
10.13
10.03
8.78

10.10

10.27

9.88
10.43
10.22

9.50
10.35

25.69

25.00
10.16

54.20

10.21

1.00

53.16

10.12

48.33
51.62

10.38

10.46

53.51

54.89

1.00

53.44 106.89%
110.63%

52.74 105.48%
99.54%

9.86 98.55%
106.10%
101.92%
103.35%
102.80%
101.33%
100.28%
87.77%

100.98%
101.23%
102.65%
96.47%

103.03%
98.78%

104.28%
102.18%

24.20 96.81%
50.85 101.70%

95.03%
103.50%

47.38 94.76%
102.77%
103.81%

51.11 102.21%
42.61 85.22%

104.62%
99.99%

101.61%
49.21 98.43%
47.18 94.36%
51.74 103.48%

106.80%
108.40%

51.64 103.28%
21.25 84.98%

109.55%
10.01 100.11%

102.09%
51.82 103.64%

1.00

F0479
F0487
F0911
F0912
F0482
F0483

Starting
LMCS

Instrument
Standard

ppm

Standard
Recovery

LMCS
Acid

Digestion
Standard

ppm

ft

10.01
8.78
9.02
9.13

8.84

8.43
9.80

9.10

9.69

9.45
9.20

5.70
7.22
9.04
8.95

100.08%
87.77%
90.21%
91.28%

88.42%

84.28%
97.96%

91.03%

96.89%

94.46%
92.02%

56.97%
72.18%
90.36%
89.46%

0.17
0.24
0.02 LT
0.00 LT
0.00
0.35
0.16
0.01
0.08
0.07 LT
0.00 LT
0.04
0.01 LT
0.00 LT
0.05
0.09
0.16
0.01
0.02
0.02
0.02
0.01

-0.09 LT
0.02 LT
0.13
0.12 LT
0.06 LT
0.10
0.21
0.01 LT
0.27
0.00
0.17
0.02 LT
0.08
0.06
0.06
0.06
0.04 LT
0.27 LT
0.00 LT
0.13
0.01 LT

A'

8.78

10.00

87.80%

1.00



ICP Results Raw Data Summary
page 2 of 4

Digestion 0.00967 g/mL. Digestion 0.01320 g/mL Digestion 0.00787
Weight 0.4833 g Weight 0.6600 g Weight 0.3935
Volume 50.00 mL Volume 50.00 ml. Volume 50.00
Sample Sample Sample Sample Sample Sample Spike of Spike of

Duplicate Duplicate Duplicate Sample Sample
Dilution Dilution Dilution Dilution Dilution Dilution Dilution Dilution

Three Two One Three Two One Three Two
ppm ppm ppm ppm ppm ppm

Aluminum 1016.30 999.86 1397.90 1327.10 421.18
Antimony 39.41 10.19 17.30 7.89 39.89
Arsenic 6.90 1.90 2.58 1.91 5.81
Barium 1.87 0.71 0.81 0.81 14.20
Beryllium 0.20 0.04 0.08 0.04 0.18
Bismuth 430.61 399.41 609.32 580.72 78.01
Boron 3.62 0.68 1.21 0.56 5.87
Cadmium 1.01 0.24 0.18 0.22 4.28
CaLcium 5.41 4.72 7.38 6.29 7.58o Cerium 59.67 11.19 9.19 9.47 58.97
Chromium 13.25 12.64 15.84 17.02 20.83
Cobalt 19.05 3.96 3.81 1.70 30.47
Copper 3.61 1.01 1.11 1.02 6.50
Europium 0.94 0.17 0.13 0.13 0.91
Iron 164.11 160.29 236.96 227.51 76.17
Lanthanum 4.08 0.96 0.82 0.66 7.71
Lead 28.63 10.80 19.31 9.28 29.96
Lithium 1.87 0.28 -0.01 0.20 14.45
Magnesium 6.92 5.78 7.85 7.38 4.89
Manganese 52.40 51.33 69.59 66.94 68.16
Mercury 6.03 1.41 3.87 1.21 5.97
Molybdenum 2.31 0.66 0.83 0.72 2.72
Neodymium 33.87 0.66 LT -6.12 4.04 LT 42.04
Nickel 5.10 6.03 2.73 2.19 17.86
Phosphorou 226.91 1.94 239.12 233.29 31.82
Potassium 70.55 202.67 2.26 9.31 69.67
Samarium 57.59 11.66 6.57 7.59 54.36
Selenium 34.64 9.73 17.23 15.38 32.07
Silicon 56.47 13.79 43.77 35.75 26.16
Silver 4.25 0.80 0.62 0.67 7.19
Sodium 1449.60 1446.30 2041.20 1925.50 448.44
Strontium 7.12 6.61 9.21 8.66 8.73
Sulfur 22.35 16.70 24.27 22.79 11.00
Tantalum 11.92 2.28 3.30 2.13 13.21
Thallium 80.79 16.97 18.26 17.84 69.83
Thorium 44.14 9.46 7.00 5.93 40.73
Tin 5.40 1.60 2.44 1.66 19.22
Titanium 2.63 0.76 0.91 0.73 15.29
Tungsten 10.68 3.73 5.12 3.86 8.15
Uranium 413.40 126.24 132.49 129.03 392.78
Vanadium 3.65 0.85 1.16 0.95 2.76
Zinc 2.39 1.25 1.86 1.68 4.40
Zirconium 8.59 2.71 2.90 2.74 20.74

Dilution 1.00 101.00 21.00 1.00 101.00 21.00 1.00 101.00
Factor
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ICP Results Raw Data Summary

g/mL
g

Spike of
Sample

Dilution
One
PPM

Spike Standard
Recovery LMCS

Acid
Digestion

% ppm

SST-1 SST-2 SST-3

Aluminum
Antimony
Arsenic

04 Barium
Berytlium
Bismuth
Boron
Cadmium
Calcium

o) Cerium
Chromium
Cobalt
Copper
Europium
I ron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Neodymium
Nickel
Phosphorou
Potassium
Samarium
Selenium
Silicon
Silver
Sodium
Strontium
Sulfur
Tantalum
ThaLLium
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium

Dilution,
Factor

443

366.06
4.20
1.03

11.84
0.02

40.75
3.04
2.84
6.54
4.73

17.25
10.41
3.29
0.06 LT
5.20
3.08
6.65

11.83
4.13

58.65
0.51
2.98

44.36
12.36
16.00
4.05 LT
1.59 LT

10.02
11.16
3.12

388.06
7.37
5.67
3.30
8.51
1.90

12.28
12.09
0.86

68.61
0.37 LT
3.27

12.72

NOT CALC.
NOT CALC.
NOT CALC.

135.89%
NOT CALC.
NOT CALC.

-45.79%
40.63%
37.09%
-52.79%
145.81%
265.91%
24.07%

NOT CALC.
NOT CALC.

20.59%
246.48%
141.46%
-42.04%

NOT CALC.
NOT CALC.

25.27%
381.28%
160.17%
148.31%
40.50%

NOT CALC.
NOT CALC.
-186.81%
23.41%

NOT CALC.
45.91%

NOT CALC.
12.90%

NOT CALC.
NOT CALC.

181.10%
148.07%

NOT CALC.
NOT CALC.

3.74%
35.82%
187.34%

21.00

8.80

8.13

88.04%

81.31%

7.73
7.87
6.96

8.23

8.11

8.12

7.47
8.07

3.27

77.25%
78.74%
69.56%

10.70

9.73

9.90
10.06
10.05
9.84
9.78
7.75
9.86

82.27% 10.04

81.06%

81.24%

74.65%
80.69%

9.63
10.15
9.96

9.36
10.08

25.07

24.36
9.93

7.93

8.31
8.25

5.42

8.37

10.00

79.69%

83.10%
82.46%

83.90%

52.64

9.92

1.00

52.38

10.00

47.71
51.08

10.24

10.34

52.76

54.01

1.00

52.35 104.70%
106.97%

52.33 104.67%
97.34%

9.69 96.92%
104.56%
98.99%
100.59%
100.45%
98.41%
97.79%
77.48%
98.57%

100.04%
100.40%
95.23%

101.95%
96.27%
101.51%
99.60%

24.40 97.59%
50.24 100.47%

93.62%
100.84%

48.60 97.21%
100.29%
102.40%

50.35 100.70%
41.47 82.94%

103.40%
97.44%
99.25%

48.95 97.91%
46.85 93.70%
51.10 102.19%

105.32%
105.29%

50.48 100.95%
21.19 84.76%

107.79%
9.88 98.77%

99.21%
50.76 101.52%

1.00

page 3 of 4

Acid
Digestion
Standard
Recovery

Ending
LMCS

Standard
Standard
Recovery



1CP Results Raw Data Summary
page 4 of 4

ALuminum
Antimony
Arsenic

N) Barium
BerylLium
Bismuth
Boron
Cadmium
Calcium
Cerium

Chromium
Cobalt
Copper
Europium
Iron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Neodymium
NickeL
Phosphorou
Potassium
Samarium
SeLenium
SiLicon
SiLver
Sodium
Strontium
SuLfur
Tantalum
Thallium
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium

Spike Spike
Standard Standard

LMCS ID
Book

ppm N
added 5.0 mL.

103C15C

10.00 5.0 mL.
104C15D

10.00

10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00

10.00
10.00
10.00
10.00
10.00
10.00

10.00
10.00
10.00
10.00
10.00

10.00
10.00
10.00
10.00

9.95

10.00
10.00

10.00
9.98

a

U

LMCS LMCS
Standards Standard

Values IDs
Book

ppm #
SST-1 SST-2 SST-3 78C110

82B389
77C11D

50.00
10.00

50.00
10.00

10.00
50.10

10.00
10.00
10.00
10.00
10.00
10.00
10.00

10.00
10.00

50.10
50.10

10.00
10.00
10.00

25.00
50.00

10.00
10.00

50.00
25.00

10.00
50.00
50.00

10.00
25.00
10.00

50.00
50.00
50.00

50.10
50.00

50.00
25.00

50.10
10.00

10.00
50.00

Dilution
Factor

444

ACID
DIGESTION

LMCS
STANDARD
VALUES

ppm
in

SampLe

100.00

ACID
DIGEST.

LMCS

IDS
Book

BICIIA
82C11A

100.00

100.00
100.00
100.00
100.00
100.00
100.90
100.00
100.00

100.00
100.00
100.00
100.00
100.00
100.00

99.80
100.00
100.00
100.00
100.00

100.00

100.00
100.00

99.50

100.00
100.10

100.00
99.80

10.00



ICP Results Raw Data Summary

Date Analyzed:
Procedure:
Analyst:
Digestion
Procedure:

JULY 9, 1990
LA-505-151/A-0
J. A. WHITE
Acid Digestion
LA-505-159/A-0

Acid Digested
Reagent

Sample
Duplicate
Spike of

Acid Digested

Instrument
Starting

LMCS
Standard

x

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Lithium
Magnesium
Manganese
MoLybdenum
NickeL
Phosphorous
Potassium
Selenium
Silver
Sodium
Strontium
Thallium
Vanadium
Zinc

Dilution
Factor

Other Elements
Bismuth
Boron
Cerium
Europium
Lanthanum
Mercury
Neodymium
Samarium
Siticon
Sulfur
Tantalum
Thorium
Tin
Titanium
Tungsten
Uranium
Zirconium

101.94%
103.10%
108.56%
108.49%
107.33%
102.99%
104.32%
90.82%

104.45%
104.12%
106.43%
102.18%
102.50%
107.64%
103.54%
98.32%

102.34%
111.86%
104.45%
99.48%

103.78%
101.90%
104.58%
99.91%
99.65%

103.98%

Acid
Digest.

LMCS
Standard

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Reagent
BLANK

ppm

< 2.35
< 2.99
< 0.70
< 0.08
< 0.01
< 0.12

1.04
< 0.12
< 0.77
< 0.50
< 0.23
< 0.86
< 0.10

0.45
< 0.03
< 0.15
< 0.46
< 0.97
< 6.68
< 1.99
< 0.58

4.10
< 0.03

1.51
< 0.39

0.21

Wet
Weight
Sample

ug/g

4332
< 307

72
< 8
< 1
<C 13

63
807

< 79
51
29

122
< 10

92
< 4
< 16
< 47

20324
< 685

255
< 59

127953
< 3
< 141
< 40

19

Wet
Weight
Sample

Duplicate
ug/g

6274
< 273
< 64
< 7
< 1
< 11

1946
2405

< 71
< 46
< 21
< 79

9
2367

< 3
< 14
< 42

17653
< 611

4289
< 53

111278
3

< 126
36

1909

Recovery Digestion

125.25%
108.72%
110.09%
108.99%
108.14%
101.47%
103.30%
90.91%
98.54%

106.69%
106.52%
104.70%
101.09%
124.83%
101.98%
100.07%
101.50%

NOT CALC.
122.48%
110.85%
102.92%

NOT CALC.
102.99%
127.83%
102.07%
103.43%

LT: Less Than
NC: Not Calibrated

NOT CALC: Not Calculated

108.88%
103.83%
96.87%
96.18%
93.88%

104.05%
95.33%
99.10%
89.64%

101.58%
96.99%

103.93%
102.44%
101.96%
72.75%

101.61%
96.87%

#

< 2.64 < 271
2.40 667

< 4.28 < 439
< 0.08 < 8
< 0.44 < 46

0.77 66
< 6.71 < 688
< 4.80 < 493

3.00 5077
< 0.51 1802
c 0.86 < 88

0.77 127
< 0.45 < 47
< 0.11 11
< 0.86 139
< 35.93 < 3684
* 0.44 < 46

< 242
2498

* 391
< 7
< 41

1903
< 613
< 439

5896
5103

< 79
4853

< 41
< 10

1486
< 3284
< 41

117.60%
103.11%
99.99%
95.39%
95.46%

100.76%
89.02%

109.76%
67.11%
94.22%
98.38%

103.61%
106.91%
103.44%
74.30%

132.92%
99.10%

445

Standard
Blank

#5
#5
#5

Standard

NONE
F904
F905
F906
F907
NONE

Spike
LMCS
ACID

Closing
LACS

Standard

102.50%
103.33%
109.69%
106.8%
106.33%
103.17%
102.78%
90.53%

104.4%
102.75%
106.33%
121.40%
101.12%
107.44%
102.93%
98.41%

102. 5%
114.28%
106.83%
100.23%
107.60%
101.79%
103.14%
99.80%
98.23%
103.54%

#

128.00%
103.08%
99.00%
96.20%
98.40%

104.93%
93.97%

185.02%
90.05%

102.49%
97.63%

113.48%
102.92%
101.79%
73.05%

195.60%
96.70%

0



ICP Results Data Summary

Date Analyzed: JULY 9, 1990 Acid Digested Standard NONE
Procedure: LA-505-151/A-0 Reagent Blank F904
Analyst: J. A. WHITE Sample #5 F905
Digestion Acid Digestion Duplicate #5 F906
Procedure: LA-505-159/A-0 Spike of #5 F907

Acid Digested Standard NONE

Instrument Acid Wet Wet
Starting Digest. Reagent Weight Weight LMCS Closing

LMCS LMCS BLANK Sample Sample Spike ACID LHCS
Standard Standard Duplicate Recovery Digestion Standard

% % ppm ug/g ug/g % % x

Aluminum 101.94% NA < 2.35 4332 6274 125.25% NA 102.50%
Antimony 103.10% NA < 2.99 < 307 < 273 108.72% NA 103.33%
Arsenic 108.56% NA < 0.70 < 72 64 110.09% NA 109.09%
Barium 108.49% NA < 0.08 < 8 < 7 108.99% NA 106.68%
Beryllium 107.33% NA < 0.01 1 < 1 108.14% NA 106.33%
Cadmium 102.99% NA < 0.12 < 13 < 11 101.47% NA 103.17%
Calcium 104.32% NA 1.04 63 1946 103.30% NA 102.78%
Chromium 90.82% NA < 0.12 807 2405 90.91% NA 90.53%

Cobalt 104.45% NA < 0.77 < 79 < 71 98.54% NA 104.74%
Copper 104.12% NA < 0.50 < 51 < 46 106.69% NA 102.75%
Iron 106.43% NA < 0.23 29 < 21 106.52% NA 106.33%
Lithium 102.50% NA < 0.10 < 10 < 9 101.09% NA 101.12%
Magnesium 107.64% NA 0.45 92 2367 124.83% NA 107.44%
Manganese 103.54% NA < 0.03 < 4 < 3 101.98% NA 102.93%
Molybdenum 98.32% NA < 0.15 16 < 14 100.07% NA 98.41%
Nickel 102.34% NA < 0.46 47 < 42 101.50% NA 102.75%
Potassium 104.45% NA < 6.68 685 < 611 122.48% NA 106.83%
Selenium 99.48% NA < 1.99 255 4289 110.85% NA 100.23%
Silver 103.78% NA < 0.58 < 59 < 53 102.92% NA 107.60%
Sodium 101.90% NA 4.10 127953 111278 NOT CALC. NA 101.79%

- Strontium 104.58% NA < 0.03 < 3 < 3 102.99% NA 103.14%
ThalLium 99.91% NA 1.51 < 141 < 126 127.83% NA 99.80%

Oy Vanadium 99.65% NA < 0.39 < 40 < 36 102.07% NA 98.23%
Zinc 103.98% NA 0.21 19 1909 103.43% NA 103.54%

Dilution LT: Less Than
Factor NC: Not Calibrated

NOT CALC: Not Calculated
Other Elements
Boron 103.83% NA 2.40 667 2498 103.11% NA 103.08%
Cerium 96.87% NA < 4.28 < 439 391 99.99% NA 99.00%
Europium 96.18% NA < 0.08 < 8 7 95.39% NA 96.20%
Lanthanum 93.88% NA < 0.44 < 46 41 95.46% NA 98.40%
Mercury 104.05% NA 0.77 66 1903 100.76% NA 104.93%
Neodymium 95.33% NA < 6.71 < 688 < 613 89.02% NA 93.97%
sulfur 101.58% NA < 0.51 1802 5103 94.22% NA 102.49%
Tantalum 96.99% NA < 0.86 < 88 < 79 98.38% NA 97.63%
Tin 102.44% NA < 0.45 < 47 < 41 106.91% NA 102.92%
Titanium 101.96% NA < 0.11 < 11 < 10 103.44% NA 101.79%
Zirconium 96.87% NA < 0.44 < 46 < 41 99.10% NA 96.70%

446



ICP Resuults

Date Analyzed:
Procedure:
Analyst:
Digestion
Procedure:

Raw Data Report

JULY 9, 1990
LA-505-151/A-0
J. A. WHITE
Acid Digestion
LA-505-159/A-0

Acid Digested
Reagent

Sample
Duplicate
Spike of

Acid Digested

Starting
LMCS Standard

Instrument Recovery
Standard

ppm %

LMCS
Acid

Digestion
Standard

ppm

- Acid Reagent
Digestion Blank
Standard
Recovery

% ppm

SST-1 SST-2

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Lithium
Magnesium
Manganese
Molybdenum
Nickel
Phosphorous
Potassium
Selenium
Silver
Sodium
Strontium
Thallium
Vanadium
Zinc

Dilution
Factor

Other Element
Bismuth
Boron
Cerium
Europium
Lanthanum
Mercury
Neodymium
Samarium
Silicon
Sulfur
Tantalum
Thorium
Tin
Titanium
Tungsten
Uranium
Zirconium

10.31

10.85

10.30
10.43
9.08

10.45
10.41
10.64

10.25
10.76
10.35

10.23

10.45

10.19
10.46

10.40

1.00

10.38
9.69

9.53

5.12

5.11

5.19

1.00

5.44

4.81
4.69

4.96

25.98

25.40

10.19 101.94%
103.10%

21.71 108.56%
108.49%

4.29 107.33%
102.99%
104.32%
90.82%
104.45%
104.12%
106.43%
102.18%
102.50%
107.64%
103.54%

9.83 98.32%
102.34%

11.19 111.86%
104.45%

19.90 99.48%
103.78%
101.90%
104.58%

19.98 99.91%
3.99 99.65%

103.98%

1.00

108.88%
103.83%
96.87%
96.18%
93.88%

10.41 104.05%
95.33%
99.10%

8.96 89.64%
20.32 101.58%
9.70 96.99%

103.93%
102.44%

10.20 101.96%
7.28 72.75%

101.61%
9.69 96.87%

447

Standard
Blank
#5
#5
#5
Standard

page 1 of 4
NONE
F904
F905
F906
F907
NONE

SST-3

Digestion
Weight
Volume
Sample

Dilution
Three

ppm

0.49
50.00
Sample

DiLution
Two
ppm

0.62 LT
-0.25 LT
0.26 LT
0.04 LT
0.01 LT
0.02 LT
1.04
0.03 LT

-0.31 LT
0.08 LT
0.22 LT
0.40 LT
0.06 LT
0.45
0.01 LT
0.03 LT

-0.01 LT
-0.27 LT
2.24 LT
0.30 LT
0.08 LT
4.10
0.02 LT
1.51
0.01 LT
0.21

#i

21.00

0.27 LT
2.40
1.06 LT
0.02 LT
0.06 LT
0.77

-0.21 LT
1.56 LT
3.00
0.05 LT
0.09 LT
0.77
0.06 LT
0.03 LT
0.03 LT
6.47 LT
0.16 LT



ICP Resuults Raw Data Report
Page 2 of 4

0.01 Digestion
Weight
Volume

Sample Sample
Duplicate

lution Dilution
One Three
ppm ppm

0.01 Digestion
1.09 g Weight

100.00 ML Volume
Sample Sample Spike of

Duplicate Duplicate Sample
Dilution Dilution Dilution

Two One Three

ppm ppm ppm

0.01
1.01 g

100.00 ML
Spike of Spike of

Sample Sample
Dilution Dilution

Two One

ppm ppm

Spike tandard
Recovery LMCS

Acid
Digestion
% ppm

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Lithium
Magnesium
Manganese
Molybdenum
Nickel
Phosphorous
Potassium
Selenium
Silver
Sodium
Strontium
Thallium
Vanadium
Zinc

Dilution
Factor

Other Element
Bismuth
Boron
Cerium
Europium
Lanthanum
Mercury
Neodymium
Samarium
Silicon
Sulfur
Tantalum
Thorium
Tin
Titanium
Tungsten
Uranium
Zirconium

448

g
mL

DI
D

42.25
1.14 LT
0.16 LT
0.05 LT
0.01 LT
0.02 LT
0.61
7.87

-0.15 LT
0.12 LT
0.29
1.19
0.06 LT
0.90
0.02 LT
0.09 LT
0.09 LT

198.20
4.36 LT
2.49
0.10 LT

1247.80
0.02 LT

-0.58 LT
0.01 LT
0.18

50.92
0.57 LT
0.12 LT
0.03 LT
0.00 LT
0.02 LT
0.44

10.21
0.00 LT
0.08 LT
0.19 LT
0.26 LT
0.04 LT
3.22
0.00 LT
0.04 LT
0.07 LT

59.11
3.17 LT
2.65
0.06 LT

1012.60
0.01 LT

-0.13 LT
-0.02 LT
0.20

21.00 21.00

68.62
21.74
44.04
21.80
8.65

20.29
21.29
26.30
19.71
21.34
21.60
11.69
20.22
25.89
20.40
20.01
20.30

193.09
24.50
46.91
10.29

1217.16
20.60
51.13

8.17
20.88

27.00

11.76
27.33
20.00
9.54
9.55

20.82
17.80
10.98
64.49
55.81
19.68
53.08
10.69
20.69
16.26
66.46
19.82

125.25%
108.72%
110.09%
108.99%
108.14%
101.47%
103.30%
90.91%
98.54%

106.69%
106.52%
104.70%
101.09%
124.83%
101.98%
100.07%
101.50%

NOT CALC.
122.48%
110.85%
102.92%

NOT CALC.
102.99%
127.83%
102.07%
103.43%

117.60%
103.11%
99.99%
95.39%
95.46%

100.76%
89.02%

109.76%
67.11%
94.22%
98.38%

103.61%
106.91%
103.44%
74.30%

132.92%
99.10%

0.72 LT
6.50
1.37 LT
0.03 LT
0.18 LT
0.65
0.69 LT
1.89 LT

49.51
17.57
0.26 LT
1.24
0.20 LT
0.09 LT
1.35

11.11 LT
0.25 LT

0.48 LT
1.98
0.82 LT
0.02 LT
0.00 LT
0.54

-0.60 LT
1.08 LT
8.87
9.31
0.04 LT
0.64
0.16 LT
0.02 LT
2.06
5.48 LT
0.11 LT



ICP Resuults Report
Page 3 of 4

Acid
gestion
tandard
ecovery

7G

Ending
LMCS

Standard
ppm

Standard
Recovery

SST-1 SST-2 SST-3

Aluminun
Antimony
Arsenic
Barium
Beryllium
cadmium
Calcium
Chromium
Cobalt
Copper
Iron

C Lead
Lithium
Magnesiun
Manganese
Molybdenum
Nickel

f Phosphorous
Potassium
SeLenium
Silver
Sodium
Strontium
Thallium
Vanadium
Zinc

10.33

10.67

10.32
10.28
9.05

10.47
10.28
10.63

10.11
10.74
10.29

10.28

10.68

10.18
10.31

10.35

6.07

5.38

10.25 102.50%
103.33%

21.82 109.09%
106.68%

4.25 106.33%
103.17%
102.78%
90.53%

104.74%
102.75%
106.33%
121.40%
101.12%
107.44%
102.93%

9.84 98.41%
102.75%

11.43 114.28%
106.83%

20.05 100.23%
107.60%
101.79%
103.14%

19.96 99.80%
3.93 98.23%

103.54%

Spike Spike
Standard tandard

LMCS ID
Book

ppm #t
added 78C11T

87B388
77C11R

10.00
10.00
20.00
10.00
4.00

10.00
10.00
10.00
10.00
10.00
10.00

# 5.00
10.00
10.00
10.00
10.00
10.00

# 10.00
10.00
20.00
5.00

10.00
10.00
20.00
4.00

10.00

LMCS
Standards

Valuesq

ppm
SST-1 SST-2 SST-3

10.00

10.00

10.00
10.00
10.00
10.00
10.00
10.00

10.00
10.00
10.00

10.00

10.00

10.00
10.00

10.00

10.00

20.00

4.00

5.00

5.00

10.00

10.00

20.00

20.00
4.00

Dilution
Factor

1.00

10.31
9.90

9.40

Other Element
Bismuth
Boron
Cerium
Europium
Lanthanum
Mercury
Neodymium
Samarium
Silicon
Sulfur
Tantalus
Thorium
Tin
Titanium
Tungsten
Uranium
Zirconium

5.15

1.00

6.40

4.81
4.92

9.25

28.37

48.90

1.00

128.00%
103.08%
99.00%
96.20%
98.40%

10.49 104.93%
93.97%

185.02%
9.01 90.05%
20.50 102.49%
9.76 97.63%

113.48%
102.92%

10.18 101.79%
7.31 73.05%

195.60%
9.67 96.70%

# 5.00
10.00
10.00
5.00
5.00

10.00
10.00

# 5.00
10.00
20.00
10.00

# 25.00
5.00

10.00
# 10.00
# 25.00

10.00

449

Raw Data

0
LMCS

tandard
IDs

Book

78C11T
87B38B
77C11R

10.00
10.00

10.00

5.00

5.00
5.00

5.00

25.00

25.00

5.00

10.00

10.00
20.00
10.00

10.00
10.00

10.00



ICP Resuults Raw Data Report
Page 4 of 4

ACID ACID
GESTION DIGEST.

LMCS LMCS
TANDARD
VALUES IDs

Book

ppm #
in na

SampLe

Aluminum 100.00
Antimony
Arsenic
Barium 100.00
BeryLLium
Cadmium 100.00
CaLcium 100.00
Chromium 100.90
CobaLt 100.00
Copper 100.00
Iron 100.00
Lead 100.00
Lithium 100.00
Magnesium 100.00
Manganese 100.00
MoLybdenum 99.80
NickeL 100.00
Phosphorous 100.00
Potassium 100.00
Selenium
Silver
Sodium 100.00
Strontium 100.00
ThaLLitum
Vanadium
Zinc 100.00

DiLution 10.00
Factor

Other ELement
Bismuth 100.00
Boron 100.00
Cerium 100.00
Europium
Lanthanum 100.00
Mercury
Neodymium 100.00
Saemarium
SiLicon 100.00
SuLfur
TantaLum 99.50
Thorium
Tin 100.00
Titanium 100.10
Tungsten
Uranium
Zirconium 99.80

450



Nitric Acid Blank

: ST

MV INT CONCERNNAME

Al
Sb
As
pa
De
Bi
B
Cd
Ca
Co
Cr
Co
Cu
Eu
Fe
La
Pb
Li
Mg
Mn
tigio
Nd
Ni

K
Sm
Se
Si
Ag
Na
Sr
S
Ta
TI
Th
Sn
Ti

V
Zn
Zr

1.44
0.37
0.85
2.45
0.59
3.15
3.65
1.87
0.39
3.43
0.9G
0.20
2.07
2.63

.17
0.30
0.25
2.63
0.34
0.64
4.40
1.45
3.58
2.76
0.93
2.22
3.26
1.33
2.30
9.47
3.39
2.59
0.59
2.59
2.76
0.79
1.04
2.57
1.12
3.24
3.03
2.31
3.42

p
Programme
Sam le name : HN03

0.358
0.400
0.065
0.017
0.002
0.341
0.056
0.013
0.001
0.692
0.008
0.210
0.039
0.011
0.015
0.055
0.303
0.024
0.001
0.003
0.105
0.023
0.483
0.039
0.131
0.872
0.685
0.280
0.146
0.048
0.300
0.008
0.063
0. 129
0.742
0.489
0.046
0.025
0.098
4.096
0.029
0.007
0.082

31-mar-90 09:02:23

RSD

6.32
16. ti8
14.819
8.90
7.62
9.87
7.96
6.67

12.69
9.55

41.21
11.75
8.09

10.43
13.98
7.51
7.53
9.36
9.92
1.04

11.77
7.19

12.56
10.69
13.35
7.44
9.49
9.85
8.86
8.92
9.87
8.68
9.62

13.45
20.40
9.51
9.40
8.12
7.69
9.36

16.60
2.91
7.94

451



LMCS Check Standard #78C11F

Sample name
Sample code 1
Programme

NAME

7BC11
SST1
SST

MV INT CONCEN

Al
Sb
AS
Ba
Be
'i
B
Cd
C'A
C"
Cr
Coi
Cu
ru
Fe
La
Pb
Li
MO
Mn
H9
No
Nd
Ni
P
K
Sm
Se
Si
Ag
Na
Sr
S
Ta
Ti
Th
Sn
Ti
W
U
V
Zn
Zr

1.46
1.06
0.93

193.29
0.58
3.24

173.42
164.69
286.26

9.46
38.02

0.72
65.12

3.2G
81.78
0.32
0.25

128.03
253.81
168.93

3.41
1.48

10.09
90.19

0.96
8.54
3.02
3.3G
2.27
8.91

37.88
342.78

0.77
2.49
2.75
0.79

115.27
2.45
1.32
3.43
2.90

322.13
3.32

0.390
10.226
0.128
9.648
0,002
0.420
9.873
9.529
9.948
9.582
9.402
8.578
9.748
0.030
9.736
0.097
0.323
9.710
9.854
9.633
0.034
0.027
8.933
9.628
0.155

24.491
0.325
3.971
0.130
0.028

24.242
9.801
0.277
0.091
0.719
0.517

49.704
0.014
0.235
5.869
0.018
9.588
0.055

31-Mar-90 09:07:01

RSD

7.47
0.14
6.97
1.71

12.30
13.55

1.37
1.02
1.59
1.08
0.84
0.58
1.50
3.72
1.04
1.60

14.14
1.76
1.13
0.97

29.74
17.73
0.47
0.78
2.39
1.01

25.14
1.47

13.41
20.14

1.53
1.70
1.93

12.09
15. 08
7.97
0.98

18.19
2.G7
7.57

12. 28
0.94

16.97

452



LMCS Check Standard #82B38C
Sample navie
S ,tnple code 1
Programme

NAME

* 82B38C
SST2

: SST

MV INT CONCEN

3.31
0.38
2.56
2.56
0.57

61.13
6.16
1.89
0.93
3.48
1.28
0.19
3.32

321 .38
1.54

17.61
2.77
2.43
0.55
0.78
3.65
1.46
3.87
2.79
1.17
2.03
9.31
1.45
3.20

288.58
3.13
2.65
0.6 8
2.83
5.58

10.40
1.17
2.94
1.06
8.53
5.54
2.52
3.67

4.282
0.600
1.325
0.022
0.002

51.442
0.208
0.013
0.020
0.765
0.089
0.022
0.231
9.782
0.060

)46.687
50.010

0.009
0.009
0.011
0.051
0.024
0.865
0.042
0.350
0.174

10.065
0.401
0.626

10. 165
0.124
0.010
0.364
0.221
6.106

51.728
0.101
0.056
0.060

53.235
0.243
0.014
0.149

31-Mar-90 09:11:44

RSD

0.99
11.25

1.56
B.01
9.89
0.28

15.86
12.22
0.10
9.65
3.41

75.00
2.17
0.89
6.99
0.52
0.87

22.62
1.78
5.54
25.91

1.83
9.37

10.27
4.61
61.56
0.41
5.87
2.77
0.46

30.21
9.36

10.17
6.17
0.30
0.46
1.32
5.62

41.82
0.28
0.61
9.47
6.42

453



LMCS Check Standard #77C11F

Sample name:
Sample Code I
Programme 

NAME MV ENT CONCEN

77C1 1
SST3
SST 31-Mar-90 09:16:32

25.50
0.45

71.68
2.75

294.27
4.24
5.57
2.17
0.94
3.43
1.12
0.21
2. 37
2.66
1.54
0.30
0.26
2.62
0.48
0.92

350.66
326.53

3.50
6.98

57.10
2.21
3.29

28.35
79.28
17.64
3.61
2.68

42.23
123.64
28.58
0.94
1.57

581.22
32.13
4.65

115.91
3.61

188.19

50.890
1.575

52.264
0.031
9.514
1.301
0.167
0.030
0.020
0.687
0.048
0.242
0.084
0.012
0.059
0.049
0.488
0.023
0.006
0.019

24. B27
50.126

0.485
0.501

51.574
0.829
0.736

50.463
41.148
0.345
0.453
0.011

49.519
47.075
49.976

1.318
0.274

49.046
21.066
17.177
9.643
0.047

49.270

0.20
8.65
1.43
7.74
0.53
1,27
5.91
1 . (t1

0.56
14.95
9.12

20.37
7.14

13.85
5.61

22.71
8. 11

18.58
2. 1 E
3.88
1.51
0.66

11.90
2.64
3.58

13.37
14.22

1.05
1.10
2.25
9.52

11.35
1.02
1.01
0.57
6.57
1.75
0.25
1.27
4.76
0.9a
2.19
0.32

454



Acid Digested LMCS Standard, F0979

Sample name
Sample code I R N
Sample code 2 S M
Sample code 3 R OrMT
Programme SST 31-Har-90 09:21:55

NAME MV INT CONCEN RSD

Al 1.55 0.585 10.06
Sb 0.37 0.457 9.02
As 1.24 0.355 3.98

-&.d
2.50

14.12
154.46
156.00
262.68

3.39
1404
0.20

59.24
2.56
1.63
3.41
0.73
2.59

234.49
1.07
3.44

64.17
3.70
2.78

11.10
4.45
3.12
1.40

12.72
207.26

15.97
313.06

0.80
2.55
2.72
0.78
1.42
3.13
1 .34
3.18
3.01

295.15
3.33

0.019
0.002

10.008
8.777
9.021
9.128
0.626
0.027
0.178
8.842
0.009
0.070
8.428
9.796
0.021
9.103
0.028
0.036
9.689
0.635
0.041
9.446
9.202
0.474
0.320
5.697
7.218
9.036
8.946
0.30B
0.112
0.664
0.432
0.213
0.072
0.246
3.536
0.028
8.790
0.058

12,398.29
0.91
1.14
1.06
0.9V

15.93
11.80
13.09

1.03
16.79
7.41
0.84
1.4G

16.29
0.47
2.88
G.03
0.81

11.18
14.82
4.11
0.43

20.95
15.01
2.13
0. G5
0.52
0.96
2.51

13.7
10.42
16.07

4.45
5.04

17.34
16.09
0.31

20.65

455



S0487

Sample name
Sample code
Sample code
Sample code
Progranime

NAME M

~1
3

F487
BLANK
89072
DIRECT
SST 31-Mar-90 09:27:39

V INT CONCEN

1.35
0.36
0.78
2.19
0.55
3.15
5.43
1.01
2.77
3101
0.93
0.19
1.91
2.29
1.46
0.32
0.25
2.41
0.81
0.87
3.21
1.35
3.13
2.55
0.93
2.02
2.85
1.217
2.42
8.32
3.34
2.41
0.68
2.32
2.41
0.71
1.07
2.97
1.03
2.83
2.73
6.43
3.15

0.167
0.238
0.015
0.003
0.001
0.348
0.159
0.009
0.084
0.068
0.001
0.043
0.014
0.001
0.050
0.093
0.150
0.007
0.019
0.01G
0.020
0.000

-0.094
0.015
0.128
0.121
0.059
0.102
0.213
0.007
0.270
0.003
0.173
0.024
0.078
0.064
0.057
0.059
0.038
0.272
0.004
0.131
0.009

10.32
12.49
57.74
20.16
15.95
7.76
6.29
7.31
0.50

39.39
53.91
57.28
15.11
68.8B
2.43

164.90
26.02
11.76
0.31
2.35
9.52

43.01
-41.11
20.42
11.72
42.97
54.76
14.90
9.40

47.07
2.68

13.93
4.58
2.49

42.97
38.49
10.29

1.95
7.22

70.94
62.20
0.16

29.30

456
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Sample 89-072,

Sample name
Sample code
Sample code
Sample code
Programme

NAME M

Al
Sb
As
Ba
Be
Di
B
Cd
Ca
Ce
Cr
CO
Cu
Eu
re
La
Pb
Li
Mg
fin
H9
H( .
Nd
NI
P
K
Sm
Se
Si
A'j
Na
Sr
S
Ta
TIi
Th
Sn
Ti

U

Zn
Zr

1
2
3

r480
SAMPLE
100-10
89072
SST 31-Mar-90 09:33:11

V INT CONCEN DILCOR RSD

2.95
0.36
0.81
2.48
0.57
3.48
4.27
1.80
1.71
3.21
1.23
0.20
2.00
2.46
6.46
0.29
0.24
2.46
3.15
9.61
4.91
1.39
3.34
2.73
1.02
2.10
3.04
1.34
2.70
8.84
8.88
4.06
0.62
2.45
2.63
0.75
1.02
2.46
1.06
3.08
2.94
2.45
3.30

3.515
0.238
0.040
0.018
0.001
0.636
0.092
0.008
0.047
0.355
0.076
0.108
0.027
0.006
0.653
0.023
0.112
0.011
0.110
0.517
0.141
0.013
0.177
0.035
0.215
0.442
0.351
0.203
0.362
0.026
4.112
0.050
0.094
0.074
0.506
0.270
0.036
0.015
0.062
2.636
0.021
0.012
0.051

355.00
24.029
3.994
1.825
0.140

64.267
9.327
0.042
4.741

35.820
7.654

10.884
2.758
0.587
65.956
2.359

11.319
1.139

11.139
52.169
14.238

1.2G6
17.919
3. 579

21.707
44.641
35.419
20.484
36.547

2.596
415.33
5.070
9.476
7.443

51.062
27.272

3.673
1.517
6.214

266.22
2.145
1.174
5.117

1.81
28.35
25.30
9.78
7.53
5.77
5.39
8.18
0.31

19.15
6.27

17.32
12.47
20.83
0.34

30.53
0.00

22.63
0.56
0.33

21.82
34.16
45.40
14.64
6.66
23.56
21.21
12.99
4.35

20.10
0.77
1.55
11.35
20.99
16.57
17.21
18.68
19.74
17.53
17.09
12.16
9.00

18. 41

Dilution factor ! 101.000
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Sample 89-072, F0480

Sample name : F480
Sample code 1 : 500-10
Sample code 2 t SAMPLE
Sample code 3 ; 89072
Programme : SST 31-Mar-90 09:38:34

NAME MV INT CONCEN DILCOR RSD

Al 12.28 23.113 485.38 2.44
Sb 0.37 0.447 9.393 5.53
As 0.86 0.076 1.594 13.59
Ba 2.83 0.03r, 0.748 2.75
le 0.59 0.002 0.047 2.21
Bi 6.07 2.917 61.248 1.66
B 3.72 0.060 1.265 5.96
Cd 1.88 0.013 0.266 4.63
Ca 6.39 0.210 4.406 2.41
Ce 3 .36 0.584 12.261 7.67
Cr 2.81 0.478 10.028 2.11
Co 0.21 0.226 4.752 8.25
Cu 2.15 0.052 1.082 3.88
Eu 2.59 0.010 0.205 7.55
Fe 35.65 4.173 B7.624 2.34
La 0.31 0.059 1.245 2.62
Pb 0.25 0.310 6.507 6.38
Li 2.55 0.018 0.372 8.96
89 2.29 0.077 1.613 2.31
un 50.82 3.332 69.976 1.99
Hg 5.34 0.172 3.602 18.06
Mo 1.48 0.02G 0.555 7.90

CD Nd 3.49 0.363 7.633 15.01
Ni 3.39 0.108 2.258 3.27

e(,N P 1.87 0.991 20.810 1.70
R 2.18 0.716 15.034 5.75
Sn m 3.18 0.569 11.941 8.04
Se 1.52 0.545 11.448 2.74
Si 3.73 0.908 19.064 1.76
A9 9.38 0.045 0.949 6.83
Na 40.01 25.719 540.11 2.19
Sr 12.83 0.303 6.359 2.35
8 0.90 0.426 9.946 4.04
Ta 2.56 0.117 2.465 9.99
T1 2.92 1.047 21.980 7.66
Th 0.78 0.435 9.140 7.35
Sn 1.08 0.065 1.360 6.99
Ti 2.61 0.028 0.592 5.48
w 1.14 0.112 2.343 9.85
U 3.55 7.023 147.48 2.94
v 3.22 0.046 0.961 3.57
Zn 3.65 0.048 1.002 1.51
Zr 3.56 0.119 2.503 3.56

Dilution factor : 21.0000

458



Spike of Sample 89-072,

Sample name
Sample code
Sample code
Sample code
Programme

NAME M

Al
Sb
As
DI
Di.Bi
It
Cd
Ca
Ce
Cr
Cc
Cu
Eu
Fe
La
Pb
Li
MS
Mn
Hg
No
Nd
Ni
P
K
Sm
Se
Si
Ag
Na
Sr
S
Ta
Ti
Th
Sn
Ti
'4
U
V
Zn
Zr

1
2
a

F482
100-10
SPIKE
09072
SST

V INT CONCEN

3.26
0.37
0.n4
4.91
0.58
3.64
3.61
2.38
2.52

.3.36
1.74
0.21
2.24
2.57
7.30
0.31
0.25
4.17
1.56

12.38
3.76
1.64
3.53
4.02
1.13
2.17
3.16
1.40
2.51

10.10
9.35
5.31
0.63
2.60
2.73
0.77
1.37
4.07
1.09
3.22
3.01
3.51
3.89

4.170
0.395
0. OZ
0.141
0.002
0.772
0.058
0.042
0.075
0.584
0.206
0.302
0.064
0.009
0.754
0.076
0.297
0.143
0.048
0.675
0.059
0.052
0.416
0.177
0.315
0.690
0.538
0.318
0.259
0.071
4.440
0.086
0.109
0.131
0.691
0.403
0.190
0.151
0.081
3.889
0.027
0.044
0.205

31-Mar-90 09:57:14

DILCOR

421.18
39.889

5.805
14.200
0.184

7e.005
5.872
4.276
7.578

58.971
20.830
30.474

6.502
0.912

76.167
7.712

29.962
14.445
4.891

68.159
5.969

_. 272
42. 044
17.860
31.821
69.665
54.355
32.072
26.164
7.190

448.44
8.728

10.996
13.214
69.834
40.728
19.216
15.293
8.149

392.78
2.758
4.395

20.739

RSD

1.14
4.17
0.00
0.33

11.64
3.98
1.27
1.05
0.51
1.39
1.54
3.09
0.73
1.60
0.76
4.09

10.18
0.41
0.49
0.73

12.03
1.78

31.98
1.82
1.75
2.56
1.59
3.53
1.44
2.61
0.43
0.29
8.66
4.32

18.77
0.00
1.65
0.51
9.52
1.31

15. 11
1.01
0.22

Dilution factor : 101.000
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Snike of Sample 89-072

Sample nam
Sample cod
Sample cod
Sample cod
Progrmme

NAME

Al
Sb
As
Ra
Be
Di
B
Cd
Ca
Ce
Cr
Co
Cu
Eli
Fe
La
Pb
Li
Mg
Mn
Hg
Mo
Nd
Ni
P
IC
Sm
So
Si

Na
Sr

Ta
TI
Th
Sn
Ti
w
U
V
Zn
Zr

e
e I
L 2
e 3

F482
500-10
SPII(
89072

F0482

: SET 31-Mar-90 10:03:05

MV IN! CONCEN DILCOR RSD

9.57
0.35
0.93

13.30
0.56
4.96
5.17
3.9
9.31
3,12
4.17
0.22
2.V4
2.36

26.79
0.34
0.25
9.61
5.37
49.39
3.20
2.22
4.83
7.78
1.62
3.04
2. G
1.49
3.02

12. 23
29.59
14.50
0.77
2.66
2. SD
0.71
2.28
9.08
1.03
3.15
2.89
7.26
5.39

17.431
0.200
0.049
0.564
0.001
1.941
0.145
0.135
0.311
0.225
0.821
0.496
0.157
0.003
3.105
0.146
0.316
0.563
0.197
2.793
0.024
0.142
2.113
0.589
0.762
0.193
0.076
0.477
0.531
0.148

18.479
0.351
0.270
0.157
0.405
0.091
0.585
O.576
0.041
3.267
0.019
0. 156
0.606

366.06
4.197
1.026
11.039
0.023

40.754
3.035
2.843
6.536
4.731

17.251
10.409
3.290
0.059

-4a. 199
3.075
6.645

11.831
4.129

58.645
0.510
2.981

44.364
12.359
16.002
4.053
1.594

10.016
11.156
3.116
309.06
7.369
5.670
3.296
8.512
1.903

12.294
12.091
0.961

68.607
0.374
3.274

12.724

0.75
22.96

7.74
0.43

13.90
1.27
2.42
1.67
0.39

20.60
0.79
6.79
1.76

24.12
0.33
1.06
7.22
0.24
0.80
0.51
3.83
0.98

136.07
1.52
3.16

31.53
58.87
4.GO
1.911
2.23
0.41
0.51
3.99
5.67

21.03
32.40
2.70
1.09
8.113
8.32
I.3H
0.54
1.22

Dilution f.ctor ! 21.0000

r
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A4d Di ested LMCS Check

Sample name
Sample code 1
Sample code 2
Sample code 3
Programme

NAME

ICP2B
9E'lST
DI RECT
89072
SST

Mv INT CONCEN

5.46
0.36
1.10

163.24
0.63
3.27
3.30
1.95
S.14
0.20

31 t99
0.62
1.94
3.02

69.27
0.31
0.25

107.26
2. L9

142.55
3.22
1.52
2.96

75.97
1.00
1.99
2.86
2.99
3.11
9.71
3.35
2.49
0.74

22.70
2.77
0.77

20.05
99.62
1.07
3.38
2.93
3.86

34.56

0.804
0.266
0.254
8.121
0.003
0.448
0.041
0.017
0.306
7.725
7.874
6.956
0.018
0.023
8.227
0.057
0.158
8.106
0.073
8.124
0.020
0.033
7.4 65
8.069
0.194
0.034
0.075
3.273
0.578
0.057
0.272
0.005
0.235
7.929
0.760
0.393
8.310
8.246
0.067
5.420
0.021
0.054
8.373

31-Mar-90 10:08:11

RSD

3.01
29.50
3.10
1.45

12.32
16.94
13.12
1.21
1.74
4.45
3.17
5.71

44.11
11.06
2.93

24.05
31.46

1.54
3.2-5
2.83
5.99

16.07
1.44
3.54

19.87
657.59
202.90

4.66
7.39

19.17
24.59
34.05

9.11
4.62

17. 2
27.55
4.73
2.28
31.00
17.02
27.16
4.01
2.59

461
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Nitric Acid Blank

Sample name
Programme

NAME

Al
S,
As
0.1
Pe
Ri

Cd
C7 '
Cp
Cr
COc
C-i
Eu
re
La
Pb
Li
Mg
Mn
Hg
Ma
Nd
Ni
P
K
Sm
Se
Si
Ag
Na
Sr
S
T:'a
T1
T h
gn
Ti

U

V
Zn
Zr

* HNO3
V SST

IV INT COnCEN

1.39
0.36
0.81
2.32
0.57
3.06
3.00
1.00
0.39
3.26
0.92
0.20
1.98
2.50
1.15
0.30
0.25
2.51
0.34
0.62
3.04
1.39
4.61
2.68
0.93
2.12
3.09
1.33
2.21
8.91
3.20
2.49
0.59
2.47
2.66
0.76
1.02
2.47
1.07
3.07
2.96
2.25
3.31

0.227
0.314
0.040
0.010
0.001
0.266
0.019
0.008
0.001
0.441

-0.002
0.167
0.025
0.007
0.013
0.037
0.171
0.015
0.001
0.002
0.008
0.014
1.825
0.029
0.133
0.524
0.436
0.189
0.099
0.031
0.170
0.005
0.046
0.004
0.553
0.332
0.039
0.016
0.063
2.549
0.024
0.006
0.053

31-Mar-90 10:12:36

RSD

4. 38
11.12
14.90
3.79
2.51
5.43
6.04
8.83
5.36
3.59

-198.70
9.69
3.06
2.46
5.81

14.63
0.00
2.B5

10.17
16.04
45.67
2.77

156.22
5.00

16.93
6.80
3.65

15.02
4.50
4.97
3.19
3.54

19.58
11.41
4.17
4.90
1.92
4.91
9.28
3.65

13.91
11.51
4.33
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IMCS Check Standard #78C11F

Sample name
Sample code 1
Progr3mme

78CI 112
SST1
SST 31-mar-90 10:16:39

MV INT CONCEN

1.51 0.493
1.11 11.063
0.97 0.155

199.34 9.954
0.61 0.003
3.27 0.453

176.94 10.192
178.4B 10.335
295.80 10.280

9.83 10.133
40.49 10.028
0,73 8.777

67.39 10.099
3.40 0.035

86.17 10.265
0.33 0.115
0.26 0.363

130.20 9.878
268.57 10.428
179.15 10.218

3.32 0.028
1.54 0.037

10.53 9.503
96.77 10.350
1.00 0.199
8.86 25.692
3.15 0.520
3.58 4.366
2.35 0.171
9.31 0.043

38.97 24.999
355.29 10.161

0.62 0.329
2.61 0.136
2.88 0.984
0.82 0.673

125.60 54.193
2.53 0.021
1.40 0.288
3.58 7.261
3.01 0.028

342.81 10.209
3.41 0.079

RSD

10.46
1.20
6.74
0.69

11 .35
14.62

0.64
2.22
0.77
1.99
1.46
2.50
0.69
4.26
1.51
6.20
9.33
0.27
1.63
1.44

19.89
13.13

1.12
1.88

14 13
1.06

17.60
1.68

1221
14.45
0.90
0.94
6.39

14.32
12.07
8.83
2.35

15.34
U .7 
7.99

24.23
1.62

13.71

vi
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LCS Check Standard #82B38C

Sample name
Sample code 1
Progr.amme

NAME

Al
Sb
As
fla
D e
Bi

Ca
Ce
Cr
Co
Cu
9iJ
re
La
Pb
Li
M9q
Hn

ho
Nd
Ni
P
K
Sm
Sc,
Si
Aq
Na
Sr
S

TI
7h
Sn
Ti

Zn
Zr

82D38C
SST2
SST

MV INT CONCEN

3.39
0.39
2.G2
2.55
0.57

63.07
5.27
1.67
0.95
3.46
1.26
0.20
3'.33

332.40
1.59

18.22
2.85
2.41
0.56
0.78
3.49
1.47
3.82
2.76
1.19
2.01
9.51
1.44
3.22

296.79
3.09
2.64
0.67
2.83
5.72

10.73
1.19
2.95
1.08
8.71
5.65
2.56
3.68

4.428
0.723
1.370
0.021
0.002

53.1156
0.150
0.012
0.021
0.732
0.088
0.070
0.233

10.123
0.065

48.331
51.618
0.007
0.009
0.011
0.040
0.026
0.* 02
0.039
0.365
0.096

10.381
0.397
0.635

10.462

0.010
0.158
0.222
6.374

53.508
0.111
0.057
0.070

54.087
0.252
0.015
0.150

31-Mar-90 10:20±55

RSD

0.14
3.01
0.50
1,30
6.47
0.29

10.48
4.50
0.17
1.41
2.89

23.08
0.23
0.16
6.20
0.1t
0.24

19.97
0.83
3.03
3.38

10.88
7.20

11.20
2.69

21.14
0.13
4.87
0.34
0.27
9.49
2.27
3.04
1.83
1.69
0.07
3.05
0.67
4.76
0.16
0.37
3.51
1.07
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LMCS Check Standard #77C11F

Sample name
Simple code I
Pra~ramme

NAME

Al
St.
As
113
Be
pi
B
Cd
Ca
Ce
Cr

.Co
Cli
Et
Ve
La
Pb
Li
Mg
Mn
Hf9
Me
Nd
Ni
P
K
Sm
So
Si
A9
Na
Sr
S
T.1
71
Th
Sn
*1±
U

Zn
Zr

77C11E
SST3
SST

MV INT CONCEN

26.72
0.44

72.33
2.53

304.80
3.99
5.07
2.02
0.96
3.10
1.04
0.20
2.20
2.40
1.43
0.29
0.26
2.37
0.46
0.90

341.91
331.22

3.24
6.74

52.52
2.02
2.96

28.70
92.03
17.03
3.284
2.50

41.98
123.91
29.56

0.89
3.51

611.81
32.40

4.46
120.24

3.42
197.78

)53.443
1.408

52.741
0.020
9.955
1.087
0.138
0.021
0.021
0.194
0.029
0.108
0.059
0.004
0.047
0.014
0.349
0.004
0.006
0.019

24.203
50.850
0.044
0.474

47.379
0.138
0.235

51.106
42.612
0.323
0.224
0.005

49.214
47.179
51.742

1.019
0.251

51.638
21.245
15.450
10.011

0.041
51.822

31-Mar-90 10:25:16

RED

0.73
11.8

1.99
12.72
0.74
3.98

10.87
6.66
1.09

55.22
26.43
17.32
10.57
46.14

4.02
47.19
5.66

94.73
3.84
3.40
2.40
1.36

207.49
3.75
4.36

103.21
45.30
1.07
3.11
3.17

22.29
24.27

1.48
1.44
0.30
9.40
5.21
1.02
2.32
7.26
0.89
3.79
1.12
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Core 5 composite, F0911

Sample name
Samplo code 1
Sample code 2
Sample code 3
Programme

NAME

Al
Sb
As

Di
P
Cd
Ca
Ce
Cr
Co
CU
Eli
re
La
Pb
Li
Mg
Mr.
H g
Mo
Nd
Ni
P
X
Sm
So
St
AS
Na
Sr
S
Ta
T1
Th
Sn
71Ti

U

Zn
Zr

P911
100-10
SAMPLE
000005
SET 31-Mar-90 10:51:46

MV IMT CONCEN DILCOR

6'.06
0.37
0.85
2.49
0.59
7.60
3.29
1.83
1.90
3,37
1.45
0.20
2.05
2.58

14.52
0.30
0.25
2.56
2.09
9.65
3.77
1.45
3.47
2.87
3.24
2.17
3.18
1.41
3.09
9.29

23.63
4.76
0.72
2.5
2.79
0.78
1.06
2'.59
1.13
3.24
3.11
2.85
3.43

10.063
0.390
0.068
0.019
0.002
4.264
0.036
0.010
0.054
0.591
0.131
0.189
0.036
0.009
1.625
0.040
0.283
0.019
0.069
0.519
0.060
0.023
0.335
0.050
2.247
0.698
0.570
0.343
0.559
0.042

14.352
0.070
0.221
0.118
0.800
0.437
0.053
0.026
0.106
4.093
0.036
0.024
0.085

1016.3
39.400

6.897
1.869
0.202

430.61
3.621
1.00B
5.405

59.666
13.252
19.046
3.609
0.941

164.11
4.083

28.631
1.970
6.922

52.398
G.031
2.309

33.871
5.100

226.;91
70.546
57.589
34.641
56.470

4.249
1449.6
7.118

22.352
11.921
80.790
44.137
5.400
2.633

10.675
413.40

3.647
2.394
8.5B6

0.28
14.63
19.01
9.39
9.91
0.93
5.82
6.27
0.51

11.71
1.67
4.95

11.01
11.96
0.97

16.78
21.31
14.66
0.48
0.74

21.80
8.09

15.66
11.11
2.73

14.05
12.14
5.1 R
6.31

11.51
0.33
0.89
4.06
4.4G
7.20

12.46
15.04
9.33
5.69

10.33
13.30
2.84
9.43

Dilution factor : 101.000

Sample name
Sample code I
Sample code 2
Sample code 3
Programme

MAKE

500-10
SAMPLF
000005
SST

MV INT CONCEN

31-Mar-90 10:56:09

DILCOR RSD

23.94 47.612 999.86 1.03Al

466



Core 5 Composite, F0911

V IN? CONCEN DILCO

23.94
0.37
0.88
2.79
0.59

24.34
3.24
1.86
6.02
3.33
3'.30
0.20
2.13
2.53

64.34
0.30
0.26
2.49
7.39

43.30
3.8
1.51
3.43
3.25

11.32
2.13
3.11
1 .59
6.23
9.19

102.19
13.24
1.21
2.54
2.79
0.76
1.11
2.71
1.24
3.44
3.16
4.04
3.60

47.612
0.495
0.090
0.034
0.002

19.020
0.033
0.011
0.225
0.533
0.602
0.189
0.048
0.006
7.633
0.046
0.514
0.013
0.275
2.444
0.06?
0.031
0.297
0.093
9.651
0.555
0.463
4657
2.2313
0.038

)60.871
0.315
0.795
0.109
0.9B
0.355
0.076
0.036
0.176
6.011
0.040
0.059
0.129

999.9
10.19

1.89
0.70
0.04

399.4
0.68
0.24
4.72

11.18
12.64
3.96
1.01
0.16

160.2
0.96

10.79
0.28
5.77

51.32
1.41
0.66
6.

202.6
11 .66

13.7
4,.99
0.79

)1446.
6.60

16.70
2.2?

16.97
-7..46

1.59
0.7
3.7

126.
0.8V
1.2
2.7

Sample name
Sample code
Sample code
Snmple code
Programme

NAME M

Dilution factor : 21.0000

467

F911
500-10
SAMPLI;
000005
SST

1
2
3

31-Mar-90 10:56:09

TR RSD

6 1.03
2 16.20
9 19.63
9 6.83
2 9.22
1 1.08
4 17.05
1 13.12
1 1.413
7 19.51
3 0.34
0 50.22
0 9.84
5 22.48
9 0.94
2 8.99
9 5.07
1 23.83
5 0.91
9 0.57
4 13.45
1 19.89
L5 14.93
La 7.94
7 2.64
1 25.49
9 22.09
3 5.88
5 10.07
5 20.41
3 1.47
5 1.17
2 1.13
8 24.13
1 9.83
1 22.10
5 5.79

61 9.81
34 11.43
24 9.86
49 7.70
46 1.85
09 10.85



Duplicate Core 5 Composite, F0912

Sample name
Sample code
Sample code
Sample code
Programme

NAMS

Al
St.

onCi'

BI
Be
Bi

Cd
Cv
CP
Cr
Co
Cu
Eu
Fe
La
Pt.
Li
Mg
Mn
Hg
MU,
Nd
Ni
P

Sm
Se
Si
AS
Na
Sr
S
Ta
TI
Th
Sri
Ti
w
U
v
Zr,
Zr

1
2
3

E912
DUPSAM
100-10
000005
SST

MU INt CONCEN DILCO

7.86
0.35
0.79
2.28
0.55
9.61
2.89
1.69
2.46
3L03
1.55
0.19
1.e9
2.31

20.50
0.29
0.25
2.32
2.32
12.62
3.47
1.36
3.16
2.66
3.37
1.99
2.96
1.32
2.84
9.30

32.07
5.48
0.74
2.34
2.46
0.71
0.99
2.39
1.05
2.94
2.92
2.67
3.22

13.841
0.171
0.026
0.0013
0.001
6.033
0.012
0.002
0.073
0.091
0.157
0.030
0.011
0.001
2.346
0.009
0.191

-0.000
0.078
0.689
0.039
0.009

-0.061
0.027
2.368
0.022
0.065
0.171
0.433
0.006

20.210
0.091
0.240
0.033
0.181
0.069
0.024
0.009
0.051
1.312
0.011
0.018
0.029

1397.
17.30
2.58
0.81
0.07

609.3
1.21
0.18
7.37
9.19
15.03
3.80
1.11
0.12

236.9
0.91

19.30
-0.00

7.84
69.59

3.96
0.83

-G.11
2.72

239.1
2.26
6.57

17.22
43.77
0.61

2041.
9.21

24.27
3.30

19.25
6.99
2.44

5.12
132.4

1.16
1.85
2.89

31-Mar-90 11:00:43

R RSD

9 0.49
1 17.35
0 21.26
0 6.36
9 12.03
2 0.31
3 5.41
1 36.36
9 0.72
1 33.76
a 2.10
9 42.96
0 9.54
8 30.25
6 0.20
7 38.49
9 17.92
8 -1039.5
7 0.53
0 0.41
5 23.74
0 21.13
9 -120.69
9 8.99
2 1.49
3 69.39
3 41.51
6 4.13
3 19.09
6 39.15
2 0.78
0 0.42
1 1.59
3 16.19
9 22.98
7 35.53
4 23.313
7 15.51
1 16.67
9 13.50
1 7.31
.5 2.81

9.53

Dilution factor : 101.000

Sample name
fample code
Sample code
Sample code
Programme

NAME

Al

1
2
3

E912
500-10
DUPSAM
000005
SET

MV INT CONCEN

11 AlA 6 15

31-Mar-90 11:05:11

D ILCOR

II1!327 1

RSD

1 Al4)

468

Al .1 .6 .6 .9 12



T-in page vas intatiflly left blank.
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pAt ,0912----------------- A.

Dilution factor : 21.0000
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0.37
0.89
2.99
0.59

34.14
3.14
1.84
0.97
3.27
4.13
0.20
2.14
2.49
90.98
0.30
0.26
2.44
9.36

56.29
3,.74
1.52
3.36
3.36

12.92
2.10
3.05
1.62
5.22
9.01

135.06
16.63

1.45
2.52
2.81
0.75
1.12
2.69
1.24
3.46
3.22
4.73
3.60

0.376b
0.091
0.039
0.002

27 . 653
0.027
0.011
0.300
0.451
0.811
0.081
0. 04 9
0.006

10.834
0.031
0.442
0.010
0.352
3.180
0.059
0.034
0.192
0.104

'11.109
0.443
0.362
0.732
1.702
0.032

)91.609
0.412
1.085
0.101
0.949
0.282
0.079
0.035
0.194
G.144
0.045
0.080
0.130

7.894
1.914
0.812
0.042

590.72
0.564
0.224
6.290
9.472

17.024
1.697
1.023
0.132

227.51
0.660
9.275
0.200
7.384

66.939
1.212
0.715
4.035
2.192

233.29
9.308
7.592

15.382
35.749

0.667
)1925.5

8.657
22.790

2.128
17.937
5.931
1.658
0.731
3.062

129.03
0.954
1.682
2.736

17.40
15.05
8.14

16.16
0.50

19.61
26.77

1.47
34.41

1.00
30.55
16.32
41.97
0.25
30.90
11.27
63.89
0.46
0.25
7.26

17.23
79.74
10.77

3.38
41.77
43.96

8.04
7.90

34.99
1.54
1.06
2.59

30.10
10.76
37.29

6.84
15.17
6.18

13.78
5.97
1.85

12.92

Composite F0912Du licate Core 5



Nitric Acid Blank

Sample name
Po9ramme

NAME

V HN03
SSST

V INT CONCEN

1.43
0.36
0.85
2.42
0.59
3.18
3.11
1.95
0.38
3.39
0.95
0.20
2103
2.61
1.19
0.30
0.25
2.57
0.34
0.63
3.47
1.45
3.49
2.77
0.95
2.19
3.22
1.39
2.29
9.37
3.33
2.56
0.58
2.58
2,79
0.703
1.06
2.56
1.12
3.20
3.00
2 . 2 9
3.40

0.330
0.347
0.063
0.015
0.002
0.374
0.025
0.011
0.000
0.G35
0.006
0.205
0.033
0.010
0.017
0.049

-0.293
0.020
0.001
0.003
0.038
0.023
0.355
0.040
0.153
0.782
0.630
0.271
0.140
0.045
0.259
0.007
0.053
0.124
0.801
0.464
0.052
0.023
0.099
3.743
0.034
0.007
0.077

31-Mar-90 11:10:47

RSD

6.64
4.11

10.46
6.48
4.37
6.56

10.07
2.81

1 .01
5.74

46.22
9.12
6.83
5.19
8.30

11.32
10.66
9.17
7.64

10.99
12.63
9.64

16.26
4.69
1.51.
7.04
6.38
5.94
4.91
5.49
7.13
5.76

28.14
4.25
6.66
7.65
6.95
G.42
1 .313
6.46
5.23
6.50
6.23
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LMCS Check Standard #78C11F

Sample name
Sample code 1
Progrvmmeo

NAME

: 79C11E
: 13ST1
" SST 31-Mar-90 11:14:56

Mv IRT CONCEN

1.50
1.09
0.96

195.00
O.C.0
3.26

173 A5
173.75
289.04

9.63
39.51

O,67
65.92
3.37

94.30
0.32
0.26

126.95
261.45
174.63

3.39
1.52

10.42
94.34
0.99
8.70
3.32
3.52
2.33
9.24

38.05
347.08

0.80
2.60
2.64
0.91

122.04
2.52
1.39
3.54
3.03

333.22
3.39

0.482
10.697
0.146
9.734
0.002
0.442
9.899

10.059
10.045
9.841
9.779
7.740
9.857
0.034

10.040
*0.109
0.369
9.627

10.151
9.960
0.031
0.034
9.362

10.084
0.390

25.072
0.482
4.253
0.163
0.040

24.3G0
9.925
0.310
0.132
0.905
0.G25

52.644
0.020
0.284
6.902
0.030
9.921
0.074

7.67
0.35
3.91
0.30

11.40
13.69
0.16
I.IG
0.15
1.26
0.49
0.83
0.25
3.16
0.37
5.73
5.36
0.61
0.69
0.38

19.39
11.32
1.98
0.47
5.29
0.28

17.49
0.26

10.10
15.11
0.0t
0.10
3.65

12.93
13.74
9.11
1 .22

14.72
3.21
6.56
8.41
0.72

13.27
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LMCS Check Standard #82B38C

e : 82B38C
e 1 : SST2

: SST

Mv INT CONCEN

Al
Sb
As
Ha
He
DI
B
Cd
Cs
Co
Cr
Co
Cu
Eu
Fe
La
Pb
L.J
Mg
Mn
Hg
lia
Nd
Ni
P
I'
SM
Se
Si
Ag
Ns
Sr
.3

Ta
Ti
Ih
Sn
TE
U
U
V
Zn
Zr

3.35
0.399
2.59
2.53
0.57

62.20
5.08
1.84
0.94
3.43
1.27
0.19
3.30

320.60
I.54

17.99
2.82
2.40
0.55
0.78
3.50
1.45
3.7R
2.77
1.20
2.00
9.42
1.44
3.19

293 .40
3.06
2.63
0.66
2.83
5.63

10.G0
1.17
2.92
1.05
8.62
5.59
2.51
3.65

Sample n*M
Sample cod
Programme

NAME

4.363
0.685
1.346
0.020
0.001

52.383
0.139
0.011
0.020
0.691
0.085
0.03B
0.227

10.004
0.059

)47.711
51.078

0.006
0.009
0.011
0.040
0.023
0.746
0.039
0.375
0.065

10.240
0.390
0.623

10.340
0.076
0.009
0.149
0.222
6.211

52.763
0.101
0.054
0.053

54.005
0.246
0.014
0.144

31-Mar-90 11:19:04

RSD

0.44
1.20
0.66
3.53
9.614
0.24

21.61
8.64
0.10
4.41
2.57

42.86
1.19
0.03
4.72
0.07
0.67

48.78
1.06
5.49
9.61
7.10
1.57
8.47
3. 4CA

66.54
0.19
7.39
1.26
0.14

15.5
4.56
3.59
4.53
0.00
0.08
3.24
1.76

10.20
0.17
0.60
0.79
2.89
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LMCS Check Standard #77C11F

Sample rimme
Sample code 1
programme

NAME

77C]1E
SST3
SET

MV INT CONCEN

26.20
0.44

71.78
2.61

299.75
4.10
4.97
2.07
0.95
3.22
1.06
0.20
2.25
2.49
1.49
0.30
0.o25
2.45
0.47
0.90

344.63
327.24

3.17
6.82

53.86
2.07
3.08

28.29
79.88
17.36

3.39
2.57

41.76
123.05
29.22

0.91
1.53

598.10
32.32

4.57
118.67

3.45
193.79

52.351
1.442

52.333
0.024
9.692
1.183
0.133
0.024
0.020
0.373
0.033
0.124
0.066
0.007
0.053
0.029
0.343
0.010
0.006
0.01 

24.397
50.235

0.208
0.483

48. 604
0.339
0.418

50.350
41.470
0.334
0.302
0.007

48.954
46.848
51.095

1.133
0.260

50.476
21.194
16.416
9.877
0.042

50.761

31-Har-90 11:23±00

RlIID

0.35
12.73
2.17

13.23
0.28
1.02

11.00
11.45
1.03

35.1a
25.53
32.83
12.00
32.13
11.02
40.86
12.01
43.59
4.65
6.53
3.26
1.70

70.90
4.4q
7.57

51.31
31.03

1.73
2.07
2.71

19.01
21.65
2.74
1.84
1.22
8.93
6.45
0.95
2.81
7.28
1.20
4.13
1.17

474



Analytical Batch

Lab Segment Serial No.: F0893

Instrument Perkins-Elmer AA

Procedure / Rev LA-355-131 / A-2

Technologist J.A. Hopkins
Date 03-15-90

Temperature 70 F

Starting Time 09:00

Ending Time 10:00

Chemist R. K. Fuller

Description Lab. Id.

1 Initial LMCS Check Std F0951

2 Reagent Blank F0952

3 Sample Comp 8 F0953

4 Duplicate Comp 8 F0954

5 Spike Comp 8 F0955

6 LMCS Check Std F0956

7 Sample Comp 7 F0989

8 Duplicate Comp 7 F0990

-Spike Comp 7 F0991

10 LMCS Check Std F0992

11 Reagent Blank F0910

Customer ID.: 000005

Arsenic Analysis

Acid Digestion

Description Lab. Id.

12 Sample Comp 5 F0911

13 Duplicate Comp 5 F0912

14 Spike Comp 5 F0913

15 Final LMCS Check Std F0914
16
17

18

19

20

21

Primary Book Second Book Third Book Final Volume

Standard Type No. & Aliquot No. & Aliquot No. & Aliquot of tandar

LMCS Check Std 58C11 BR/35uL 35 mL

Spike 58C11BR/35uL F0911/100uL 35 mL

D. K. Sato
Prnted Namesignature

U

Date: 8-29-90
-j

Verified by: C. M. Seidel Date: 8-29-90
gvaIUn fiPnted Name

________________ L.H. Taylor Date..tZ9L...
Approved by: L.H. Taylr Date: _-____

Signaure ~PMnted Name

-
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Prepared by:



Single Shell Tank Phase
Calibration Record I-A

Analyze: As
Procedure LA-355-131 Revision: A-2
instrument: Perkins & Elmer AA Property Number: WA77479
Technologist: J. A. Hnainq Payroll Number:

Date: 3-15-90

Calibration Standa'rd ID: Book number 3SC9-B
Analyte Concentration: 1.00 ppm
Type of Calibration: Linear Regression

Instrument Reading
Dilution Concentration Units =

0 0 2
2 25 uL 25 ng 43

3 50 uL 50 na 82

75 ut 75 nq 116
5

6

7

9

10

Comments:

Prepared by: S. A. Cervantes Date: A.7..An
Signahu I an

Verified by: C. M. Seidel Date: a-7-90
Si fure Pdnted Name

Approved by: elHTylr
01 Irph,,t / Lt H.Naylo476
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Analytical Batch

Lab Segment Serial No.: F0893

Instrument Perkin-Elmer AA

Procedure / Rev LA-325-102 / A-1
Technologist J. A. Hopkins
Date 02-20-90

Temperature 70 F

Starting Time 08:00

Ending Time 15:00

Chemist R. K. Fuller

Description Lab. Id.

1 Intial LMCS Check Std F0987

2 Reagent Blank F0988

3 Sample Comp 7 F0989

4 Duplicate Comp 7 F0990

5 Spike Comp 7 F0991

6 LMCS Check Std F0957

7 Sample Comp 8 F0959

8 Duplicate Comp 8 F0960

j Spike Camp 8 0961
10 LMCS Check Std F0981
11 Sample Comp 7 F0983

Customer ID.: 000005

Mercury Analysis

Acid Digestion

Description Lab. Id.

12 Duplicate Camp 7 F0984

13 Spike Comp 7 F0985

14 LMCS Check Std F0909

15 Reagent Blank F0910
16 Sample Comp 5 F0911
17 Duplicate Comp 5 F0912
18 Spike Comp 5 F0913

19 Final LMCS Check Std F0914

20

21

221

Primary Book Second Book Third Book Final Volume

Standard Type No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Std 58C11 BN/25uL 25 uL

Spike 58C11BN/25uL F0911/3.0 mL 25 uL

1'

Prepared by: J- .A/A
Signature

D. K. Sato
Printed Nanme

Date: 8-28-90

Verified byy C. M. Seldel Date: 8-28-90
PkiedNante

L.H. Taylor
Punted Nanm

478 r4
~2.
I,,
U,

Approved by: Date: 19-1 74
Signature



Single Shell Tank Phase
Calibration Record I-A

Analyte: HG
Procedure LA-325-102 Revision: A-1
instrument: Perk & Elmer AA Property Number: WA77479
Technologist: J. A. Hopkins Payroll Number:

Date: 2-20-90

Calibration Standard ID: Book number 102C3T
Analyte Concentration: 1.01 ppm
Type of Calibration: HG

Instrument Reading
Dilution Concentration Units =

1 0 0 6
2 in lt, 10 na 42.5
3 5f>nT. 20 rg 79.0
4 AO uT. 40 nu 14..

5
6

7

8

9

10

Comments:

Prepared by: D. K. Sato Date: 8-20-90

Verified by: C. M. Seidel Date: p-o-go
Si ,turc fiusinI Whir

479 Approvedby Tj~,,3~N~YlOt ac: - 790- 11,7-5pdDate..
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Analytical Batch

Lab Segment Serial No.: F0893

Instrument Perkin-Elmer AA

Procedure / Rev LA-365-131 /A-3

Technologist M. Meyers

Date 07-20-90

Temperature 21 C

Starting Time 1300

Ending Time 1400

Chemist R.K. Fuller

Description Lab. Id.

I Intial LMCS Check F0909

2 Reagent Blank F0910

3 Sample Comp 5 F0911

4 Duplicate Comp 5 F0912

S Spike Comp 5 F0913

6 Final LMCS Check Std F0914

7

8

10l

11

Customer ID.: 000005

Selenium Analysis

Acid Digestion

Description Lab. Id.

12

13
14

15
16

17
18

19
20

21

22i

Primary Book Second Book Third Book Final Volume

Standard Type No. & Aliquot No. & Aliquot No. & Aliquot at Standard

LMCS Check Sid 58C11CE/35uL 35 uL

Spike 58C11 CE/35uL F0911/50 uL 35 uL

Prepared by: W.
Signatum

D.K. Sato
j PtintedName

Date: 8-27-90

Verified by: C. M. Seidel Date: 8-27-90
Sign a' PM ted Name

Approved by: .. Z L.H. Taylor Date: r/r-9
Signature anted Name

4a

482 F%



Single Shell Tank Phase
Calibration Record I-A

Analyte: Se
Procedure LA-315-121 Revision:

Instrument: Perkin Elmer Property Number: WA77479

Technologist: M. Myers Payroll Number:

Date: 7-20-90

Calibration Standard ID: Book number 102C3-AG
Analyte Concentration: 1.00 Ppm

Type of Calibration: Linear Regression

instrument Reading
Dilution Concentration Units

1 0 0 ng 3
2 25 uL 25 ng 49.5

3 50 uL 50 ng 90.0

4 75 uL 75 ng 139.0
5
6

7

8

9

10

Comments:

Prepared by: -. -1d D. K. Sato Date: 8-20-90
Signature hitid Nane

Verified by: C.M. Seidel Date: 8-20-90
SM ps fuN ited Nnme

d
483 I-

In
U,

Approved by:
S ga I

L. H. Taylor
2%nltd Nann=r le

Date: f"/f
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APPENDIX A
ANALYTICAL ANALYSIS CARDS



UNDIGESTED SAMPLE ANALYSIS

APPENDIX A

1
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F 941.-50BC SEG.CDMP#3 1-30-90 10:36 26
- - 4Cnam fleriecr n~uA Ll 

0h'r eCod Nrw..

TGA LI-000-200 NNE WB75L 0
Sm a Sin satar ID

? I('fry

(4X4
Ocewatew fljL' 99 .r/s,)

as& 333k3"' PA* r' I -

7 m < z

F B93.-50BO SEG.COMP#3 1-24-90 8: 4 26
idstmeos Melc'sandard 0i1 01Unl5 0hs go Rn

TGA LI-0OO-200 NONE ZB7L 0

A,4-t So? / eni-M ,M e- iM
'for Is- IN.

- a < n. 41- .

I. . In flut
W1t Tim taempIitd tA n a hor

3///to ___

,54as,.. --

I
U)

P.

0

(D

mi
t-t

9 i 1 2 0 3 ? 0 1 9 8

-.ia -ee se p,. -mci 4m Ptlwt eery

F 941.-1631 SEG.EDMP*3 1-30-90 10:36 26
NtImkdSO kMe fodts Rsen*Wai toup Coda Nnra

DSC LA-514-112 EXOTHERMS E21DI 0
s 59 ol. 010 3;' ID

7 60OO

£140& s - at tL*+

LE rArO qahs

_____ s-t 4n4 t #&ey dn,tac.
yA.".st-2 av.s nSt.y

Dkia, lThwe ompnd ts 1Ab Ifl Mgr

SsaIage .Lmpl Phi -m U-n 'eun Pi'o"'

F 93.-1831 SEG.CDMP#3 1-24-90 6. 4 26
Oetruination Methoisan4.rd Rno *IW all C ocde Sw.n

DSC LA-514-112 EXOTHERMS E21DI 0

SrtSD ke4 t± caA4 at al"vtr 4w e m+
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91 i3 ? 0

F 892.-5315 SEG.COMPf2 1-24-90 B 4 26

pH LA-212-iO3 NONig WB75L 0

7.es. --

tea . t1.ie....en:

REAGENT BLANK 4e

M~is 1 M~m-a nalst-s hairt-4 A.1t-e

s~ s, .. s~~s: .. Tim a... r-*e

F 894.-5115 SES.COMP#4 1-24-90 j6 4 26

PH LA-212-103 IONE W875L 0

A. W.1 / j""3 I"- IW-

E -

' .90 Vo.

-. U $.04,,0-1n-

w-

F 891.-5151 SEG.CMPIl 1-24-90 -8 3 26

IL LA-212-103 % RECOVERY WB75L 0

LMCS CHECK P

TID

I-~- A.erit-S MiI --

F b93.-5015 SE6.COM'P#3 1-24-90 IS 4 26
..- -a - -

pH LA-212-103 NONE WB75L 0

? *ao*.VOat . OQQO

VA___ 4&g O

Thy Con n " L

1 39

0

1

0
H
P-.

I



92 5 3 0 9 5 0 0

sete N s n PI * t Z T iie is crty
F 896.-5515 SEG.COMP#6 1-24-90 S. 4 26
Okwrnunofl uM.Th sdt ardW Rejt Uft. CwreeCo. &quas

aH LA--212-103 . RECOVERY W875L 0

? Rboos

LMCS CHECK
oH FOUND I
STD ID
SAMPLE TEM-.

Daetime Colptaud Lab tint UM

!-54- *tO43g

0
H

wI-J.
(A

.0

0

0)

(D



9IIz;319iO

selN. Sarpd Pcint -u limt. in*4e Ftt.riy

F 916.-*310 SEG.CMP#2 1-24-90 8t37 26
0.tteralo 4.mWirado Meostmur su* unis cat 'v.Code Iernan

H H20 LA-564-101 1X W875L 0
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4)00005
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. H20 LA-564-101 V RECOVERY WB75L C
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LMCS CHECK SAMPLa
LMCS ID114) AL 2
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% H20 LA-564-101 % WB75L 0
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5 1

01
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91 12iS29 O590503

F 904.-5397 SEG.COMP#14 1-24-90 : 8 26

HG LA-325-102 IZP WB7- 0
005

I- 
0ludooo5

REAGENT BLANK

An~ I. -t Alytt-2 A ky .3 A . y. t-4 -4 L a brelte U#I K rl

,- h ~ u ~ -I'

F 906.-5197 SEG.COMP#16 1-24-90 8:10 26

HG LA-325-102 PPM W875L 0

000005
-.- .CjCelein..PS6er

DUPLICATE SAMPLE

pg/f-6'

- 690

Tim. Con,01.QGs '.35 Unt flr
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F 903.-5597 SEG.COMP#13 1-24-90 8: 7 26

HG LA-325-102 Z RECOVERY WO7WL 0

.?ad 000005

LMCS CHECK SAMPLE
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ssl- 91

Atlyt-l A l-2 Ar.S .Anly't4 -

Thr Comt~ild Lab Utit

O. ne. ias Peim -~a 71f iatd Pmicr

F 905.-5097 SEG.COMP#15 1-24-90 8: 9 26

HG LA-325-102 PPM WB75L 0
-~, - C""v00os5

7
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2 0-a _
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Mercury Analysis - Undigested Sample
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911 4 0 5

I , .4,., r1

-vw - P*4w - A4 rolr

F 907.-7297 SEG.CDtPf17 1-24-90 6:12 26

HG LA-325-102 X RECOVERY W75L 0

I-as-000005

SPIKED SAMPLE

s p . .37n I
n~ecew~we i.suI-

Ii

/

P 927.-55971 SEG.COMP#13 1-24-90 0:42 26

HS LA-325-102 X RECOVERY WB75L 0
-.. t. O...Wsne ID

LMCS CHECKSAlPLE
LMCS ID yff4AJ(L

AtA?-2 re- A."-4

se-F-9oasee

t0

swan.ast oms-esi



Mercury Analysis - Undigested Sample
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S1ne. S. e mSp t ftw Tn .d Fet.ar

F 892.-5378 SES.COMP#2 1-24-9O 1 8: 4 26
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0

Sctji No. $. ptPgd DlI. jmf tad Pncr$y
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KOH FUSION ANALYSIS

APPENDIX A
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Total Beta Analysis on the Fusion Dissolution
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strontium 90 Analysis - Fusion Dissolution
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Ion chromatographic Analysis of the Water Digestion -Nitrate
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Ion Chromatographic Analysis of the Water Digestion -Phosphate
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Ion Chromatographic Analysis of the Water Digestion -Sulfate
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Ammonia Analysis - Water Digestion
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Carbonate Analysis on the Water Digestion
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Total Alpha Analysis - Water Digestion
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ICP Analysis - Water Digestion

if

I, L

1..
m
0

4* >

H., N

r Ii
'Ii

0-
ci.
N I
.4

I
-4
*
0.
S .4

I I
C-~

03 Lx-
* hi -n

"H IA~

F;

I
e?3;5

0I
Az-

o v

I

MI

A

H. *1

r~I

0~i

74



ICP Analysis - Water Digestion

I.

C3 V

* ..
0

75



9 1 1 2 5 ? 0 5 7 6

Seul Hg. I Santo * tgie.IM

F q46. 6 Oi SEG.C.OMP#8 1-30-90 1Q;38 19
Ccieqhuiom M.4od$*ahld Rt tWa. 0 g. Cod. Aen*t

PU LA-503-156 uCI/L WB75L C

Sinart.. eusi t. tat 3 -6
REAGENT BLANK

j-t AnJyst2.3- jeyit-
4

Ai lt-t

-. Ts.Cs.~l

Hr. Mrs Its

teUo Mur

& u.a4a15-0 tRtO

49/co

F 906.-7181 SEG.COMP#16 1-24-90 8:11 26
.Itrenatn titICCeridnatn AJ Units e rsCode Agent.

PU LA-5.3-156 uCE/L WJ75L 0o
I^/,L C1J'6uuus

DUPLICATE SAMPLE "MA-480 MIN"
/cm>o ATTACH PRiNT OUT

AMatys-2 AeyU -S nls. ~ yi5

-. TheCoied tavUni M

-3 --

F 9'33.-75B1 SEG.COMP#13 1-24-90 8: 8 26
osnin.*tc h~cte.od&ndard Ageut Umni nrg, Cod. .. ,

PU LA-503-156 7. RECOVERY W873L 0

LMC8 CHECK SAMPLE ATTA(HpNTO

I .Wt g Analyut-2 A'.t-3 Anyt-4 Antyt- -

Hr t1 t Mn. Mns

~i .dSb- ghx.

F 905.-7081 SEG.COMP#15 1-24-90 8:10 26

PU LA-503-156 uC L WB75L - 0

\ ) *"?( z ' 0

w m4J$ Vbjy - t2Oo m /od'~ hur
A.TACH PRINT OUT

3

A 11- Anmnt-2 Ahlet-3 Ahnat.4 AMlystt

Thine is Co; u bUntM

0s
I I OR-W"



91 1 2 9 0 577

oOl 1.1 375'6 _
H

F 950.-6581 SEG.COMP#12 1-30-90 10:40 26'

Pit LA-503-156 17 RECOVERY WS7SL 0

nam~..c 9-*#& \b/cdqJ -d
LMCS CHECK SAMPLE "AEA-480 MINtMzd'5 ATTACH PINTOUr

&."2 Aey-3

Otit li;,. Cort La J
N_-ft >$

-J
-'3

S& a o. I e N. r".. 1o
F 94'.--t281 SEni.COMP#Ii 1-30-90 10:40 26

PU LA-50S-156 Z RECOVERY WB7SL 0

? - tm ,1 000008
SPIKED SAMPLE

\A "AEA480 MIN"
rql'-i ATTACH PRINTOUT

o. s..ao-a ~-w-i .

2--?* I I -.

-- Vee enw--l



911|213 0 5 7 3

3A'3
sadual Ha S.ms Point 0-s Tfl*eun Pdovfty

F 946.-6382 SEG.COMP#2 1-30-90 10:38 19

Mmamiaon towlStaadard RstUnlw Clwrg.Cod. Rae.m

AM LA-503-156 uCI/L WB75L 10

k- A 08

REAGENT BLANK "AEA-43 MIN4t
iqsa cej> /'"1,4i ATTACH PRINT

F 9. -718 y-2 ASAEt -, M'P#tt-4 8.1L 4

Hi/ e *r8 Hs Its

gal. ThT..COmSVtd La huni

A I sGw" -
Sa4N. Snie.fofr

F 906.-71Ei2 SEG.COMP#16 1-24-90 6:11 26
oflfffaftr M..atodJStandard A...M ti Casrg Coce flnfl

AN LA-503-156 uCt/L WB70L 0

D CATE SAMPLE

/ha "AEA-400 MIW"
ATTACH PRINTO UT

0An1 Tia. Coa'gI.Ied Lab UnAtgr

.2-/za~aI t(1O'aS

F 897.-6e22 SEG.COMP#7 1-24-90 16t5 26

03

Oat.rmfl*VC, LarOCSn4ar RSta dtO Chag~d trn

AM LA-503-15a Z RECOVERY WB73L 0

LMCS CHECK[7MLE
L-Mcs m / _"AEA-480 N'

ATTACH PiNT OJ

70

A;a- A-503-1- 6 uCt-s WB75Lt- A 0b-

"AEA-/8 M /N

C C

I ,

Sf4 iNo. 5am ep4?oztt -e Thu. b d Ait

F 905.-7062 SER.COMPII5 1-24-9) 2:10 26

CDateriacfl SAt'tnd. felAw ow.. C nareCd Mains

AM LA-503-i56 uCt/L WB7SL 0

"AEA-4W0 MIN"'
ATTACK PRiNT OUT

4G9A<4-2-

r Its Hri HNnH

DateTirn. ComINWed tab UfiH

- -? _

40s.1 '0



911|21 5 ) 0 5 7 9

F S..S..C. MP#2F;50.-A582, SpEG OMP12 1-30-90 1O;40 26

AM |LA-503-1 56 I RECOVERY W875L 0
Sa.s..3. c coCw.kT)§oo

LMCS CHECK A4MN
Ltc I, "AEAA80 MIN'"

ATTACH PRINT o

to
Mafia AN4yt - Arflt .3 MAkvt-4 Aaafst-t .

H0f/r - t
6Ao L UII

7-44-Ut 0 .4m

Jf 3T5-g

'0

SaMt f.l.. &m. P-jTn Igd- Pinhl

F 949.--6282 SEG.C;MP#I11 1-30-90 10:40 26
Otwmn ion £144 IeSajd flr reae O,.rg.cd mtn

AM LA-503-156 % RECOVERY WB75L 0

- -w ar N -Y a h

SPIKED SAMPLE

ATTACH PRINT O

Ana -1 A.l44-2 M4n,4-3 Aa.Jyt-4

- ' 5/ ' 'rA-m -f.

, Wv



2- / __________________

11
tesi.. SN.eI. Ic rt. Prt"y

F 904.-738 SEG.CCOMP#14 1-24-90 B. 9 26
Oetemriatlbi MuaS4M,.I4a p.ult U.N wt c v.acu rn

C4 LA-346-104 uCI/L W375L 0

REAGENT BLANK

1 M1*-2 -- s

W- t=

F 90D.-f8E SEE.COMP*16 24 9) 6:11 26
Oetermntdoa Mnecdsa.rd m..AU at s vco. ..

CI4 LA-346-104 uCt/L WEI75L 0

DUPLICATE SAMPLE

(faq.6 4 C)Cjvcc) ~

I s o. U r Dm T -2 -

SF 903.-7 BS SEG.COMP#13 11-24-50 (1 8 26

C14 LA-548-104 %RECOVERY WB75L 0

LMCS CHECK S 'E
LNC-S 10. ,3)M

1 I - 'Nir. r *

>4Z 1'

/1W-T C-

'seniA S...tI.Poml f..tw....d rit

F 905.-7028 SEG.COMP#15 1-24-90 B:10 26

Deerane- emesaeae nant ca 0 Cod. Snfln

C14 ILA-346-104 uCI/L WE75L 0

? /;/-000005

7 a'. OOU

y-1 AnAWn-2 M*y.t-3 AnI~y.-4-

2* -tn;4

0.I / ri \OnJ~ t M

03

r A'UM-2 I -fC3bS5%f nAa I_______
$n40) jL

Q q,@

3



Carbon 14 Analysis - Water Digestion

IN NJ

0 0 1

C:) I i

LM 
-ONO

N0

'4V

X0 Q

u o t

13 AUc I A

81



9 11 2 3 $9Ot 512

S~dM NeSa o .n. -s Tnn d Pnoqe,

F 904-7785 SE.COMPti4 1-24-90 Gz 9 26

1129 LfA-378--103 uCI/L W7 z 0

-m.. ar.c.e : --

REAGENT BLANK A.

.2. *
,s0to0l ~ I n, .0b a t*o -40?

i Nal-t Aiyyu-2 M it-s AtIi.4 An*It 5

Aa 11, -

P' 906.-7185jsSES.piCOMI'*16 11-24-90 8,11' 26

I129 LA3BIZ utLWB75L 0

DUPLICATE SAMPLE

so~ws/A ./

7G m

g No.pT. UUp.al t10Umy
'-3 -V0 _ E._P_ - Y-Y2

c~anenen uswsw~e n~umnit c .rgcd M-N."

A 4T171

F 903.-7585 SEG.COMP#3 1-24--90 ;: 26

1129 LA-37W7-13 % RECOVEAY WB75L 0

LMCS CHECK SAMPLE
LMCS ID1

tro S/At. _____C-t

pu Cmcs .. 1.Jl

A417 5
Swte-Nc SwmplPoin Dole iskato Frnl

F 905.-706d SEG.COMP#±5 1-24-90 8:10 26
Oeremnobn NamodJsta.Sa.4 R. a ec e s Co. R-

I129 LA-378-103 uC I/L W875L 0

lai (1000)) 4

n. .6 571. im

AAO st .ae2 m.y"-3 Aa -. 4 "
'Vs f e--c,

I,-,3 -90
Lab Ui

WJ M.N."



95 I42S0 5)Q05

Setki No &am0 POnd Osl Th M d toflty

F 908.-7585 SEG.COMP#18 1-24-90 8:13 26
O"""t"n*,.o MercdIsagnd~d t"a nn UOece' "'t

1129 LA-378-103 . RECOVERY WB75L 0

LMCS CHK LE
LMCS L10~

An s4-t Anirt-2 -3 Ara"-4 A S

-at rme Cami..ed LAbUni

,qda g7. lan& a meUud Mtt
F W07- -7285 SES.COMP#17 1-24-90 1:12 26

1129 LA-.3/6-103 1% RECOVERY WB75L 0

1os I

SPIKED ;CL- S AM.L

:sS , H .z Y&

,;-T -?, 7 4 - /0 1__
.1, 6401 IR03

o
w)



91 I i2 15?O.9534

sart.. no. S~peP04r4 t ra'n Jd PM

F 904.-738: SEG.:OMP#14 1-24-90 I: 9 26

0.1.riLCI Msbcdd$Andrn AttukndsOt Cmocd. tntian

NP LA-933-141 uCI/L WB75L 0.

s..' s CStnar to s

7 QNf~T E 000005
REAGENT BLANK

F 706.-71871 SEG.COMP#I- '-24-901 8:11 26

LAN3.-i1 P/ W875L 0

nm rt -i r M.H.

O.: KT UUmUU~at.bflI9'

DUPLICATE SAMPLE

ao _

-. .-. m-s-tn

8.t'M flo. Sa.,p. Poeot -s TWm laau4 Priofity

1056.-75BE SEGQ.OMPO16 2-15-c1 14: 9 26

NF LA-933-141 7 RECOVERY 0

7 dae, SooA 0WE
.. t cs e., b...:

LMCS CHECK SAMPLE
LMtS ID /'/ 673

MAwfa- 2 ArN.
4  A...4

ms m

90 i10 r"r

3-2.--o ____

S905.-7083 SEG3.COMP#15 1-24--901 6:10 26
Oaa""''a"o L"J''"an''"'" eiltVne 94 eae Sm

NP ILA-933-i41 uC/L WB75L 0

7 -n T R ix

Oat om~a. Cnm$

I-,'



9 I23 9 0 5 5

s.d.'a s &. ,. Punt Tneas e. d PsaW

F 1077.-7583 SE.COMP*13 2 - 16 -90 8010 26

Omrmm*.tn Muenoflard -eant catr. Cede Rena=

NP LA-973-I-1 RECOVERY E21D'. 0

?c 000013
LMCS CHECK SAMPLE
LMCS I VDJ 3Vf_.

&.Iro-2 ,*-3 t.W - 4

--4 WI-l.-O7n

' m. P .T, u P dt

F J0B1.--/2O SEG.CCMF*17 2-J6-901 8:14 26

NP LM-'33-141 %REClVERV E2101 ' o

VyNC-r S0s 00003
SPIKED SAMPLE

3 A -Analyst-a-Y.-

3-2 -fo Tl oridt ii

x

co
ul ..

I I ln's (R- m. stae - -10-Me



91i I2 S 2 350 36

F 904.-736 SEG.COMP#14 1-24-90 a: 9 26

SR LA-220-101 uCI/L WB75L 00
lei. 10

? V.& 000005

REA.ENT BLANK Y.

T A- 0 -3  .1e ~ ~ ~ ~ o .4ee- 9" .1 '.P . 7 0|
Att ~1 &3# q Y? 717

-s Th. eniored U 1n q

.I.t IIb

34~4.m P*a w.. 20'1a
F 906.-71 6 SES.COMP#16 1-24-90 61t 26
c~knne~c.. M.it.&ta.nd.. &4 .. tMsIflO 0ocd 'r

SR LA-220-i0J uCI/L W275L 0
S..,'. Sze Oua~rt -

7 ~ . 8- \000005

DUPLICATE SAMPLE A 4',1 - , 4.97f

7S417 --

-76

Ali u"-s L-

-.. No S.tmpW pout -~t Thu hu. PrIfltf

F 903.-75B6 SEG.COMP#13 1-24-90 8t B 26
-nni~e fl..ssos eet Lun. oarg. c Nreau

SR LA-220-101 % RECOVERY W873L 0

M a ii- (uwynuomer.D

7 \A /.3\7 8
LMC CK !AMP
LMCS I D1&&jb4.

OA4C ,'. 727- 7.rt7,

i Ar1,11 Aw-3NO.17C1*.

one s..c re~ Wkn up

se~ H. -. ,4 P*4r OSa. Th.e bun.s M*,
F 905.-7086 SEG.COMP#15 1-24-90 810, 26

SR LA-220-101 uC/L WB75L 0

-ftA 7. P Ps * 37.f0

-2 kyt.3 A."-44 A-i

7I WTI~ H

0- -* Cot0,a I .S ~ j ,72

._(-7 _i___

coM>



Strontium 90 Analysis

S

OK
r
C

*

i
to
U,

IS. -.
S

C

'4

C

K-

- Water Digestion

-K-

WY
0"

K., -

.1. 3
5.

C,

CA

-K.

b

'0

N.

l.a

C
'K-

U.

z
-K-

-I-
C'

0

~

o 3

U- -

IC
a

F
a

a.

w

FC
In

--

a.

--

9K,.

N-

*1, U

wg0
a'-'

-y
0

Nfl

4

N

S..-

z

vtsy

C. Ca

NI

0

-

-a

-K-

93

-a.
-rcc

.1~

5.
a..
2..

-'C

- C

'-C

C-

0~

0
JL

--

-.

E

.- '

IW

B

K'-

It

K.

S

[

II

Li'
-I

F.

B

I

S0,

C

C

-

C.

'4

'-B

5-
U
'I,-.

5A

87

\, , CEZ4N

I



co
00

seriM M.,1 0.1 Din. nusd Nkidly

F 9Oe.-/5G6 SEG.COMP#19 1-24-90 1 8:13 26
0..rTmTIn4 Mfcu S fll,dn m f~l*A iu Ci cas ced ~
SR LA-220-iO1 % RECOVERY WB75L 0

S KI Qn\ame I b6

LMCS CHECK SpMP)E .39 ,. g

'1f. -C" Lo

7.31#f . _-__

~'~(c4Ar i-2W-
__________6 I7 i -

Ti C4,fleMe

5or. No. Smn4. ogeo Owl. Th'n .a4e Paiqni

F 907.-7286 SEG.COMP#17 1-24-90 8:12 26
O.iiniin:cn koddgS.,,nd Ae.afIuasute C o.reer seui

SR LA-220-Itf 7 RECOVERY W975L 0

SI191s C l t a on Cajoo s

bP71ED 7ME P,310

l~ni&:6~#-7.j94 i(.YJJ
A a .- b 7.77V3 7.03

.'10 1 I 3 % sI i-

Ows r.'.Com$g.s L* Unit USt
A- C-fe UK S",azfrutW !



ctrontium 90 Analysis - Water

c.J

I-

IA-

Digetio

F,

N.\ 6N

.

C

K

S

--

Er

Digrestion

4-

0

0

''I''

'N ~ \

Iir@
IA ~

t~3
-4

- tfl

±2
C.

.2. 2

3* 0

II)

LA

1w

i

P-
3.-

S

I

'4

ci

H
N

NJ

2i

89

T

7,



9 i 1 I2 90 5

3.It No Scp P"w r -. 1 Tm l.n. Mrusty

F 907.-7284 SES.COMP*17 1-24-90 1ii2 26

TC99 LA-438-1O1 % RECOVERY WB75L 0

\ v mhei e md - k,000005

SPIKED SAMPLE 1 t 4 39

Anna~i-1e u.s- al .t i'M. -sR

Hr.-m ft --s .r -.411

F 905.-7084 SES.CDMP 15 1-24-90 J :10o 2 6

5.w . $ . S pl Pan D, Wm ss. dr
F 90S.-7584 SEG.CDMP#±8 1-24-0 18 ,1 26

TO99 LA-438-101 % RECOVERY IWS7L I

LMCS CHECK SAMPLE
LMCS ID-j-aMISr

As. 1 .. wa n,/- 1 .y.f RA~l.M-1 4n1$-2 AWg- 3 MAy-4 A..".$

B;N -M4 r. 40fl1f

F 906.-7184 SEG.COMP#16 1-24-90 71. 26

TC99 LA-438-10 uCI/L WB75L 0

DUPLICATE SAMPLE

' '\.a o

-1

Ans~lA-1 A~t~st- j~iIt. jMearI

rowS _______ ___________________

TC99 ILA-438-io1 uc o tB7L 0

r'rl

W-4

ii
mmb~

;D
0

CO-~

, m., ,



9 1 1 2 3 2 0 q " I

'I
I -L

I-- NN 7nrtF 903.-75841 SEG.COMPI3 I i-24-90 0; 8 26

TC99 LA-438-1O1 Z RECOVERY WB75L I

LMCS CHECK
LHCS ID_ 19Y53

A nw

V4i hwo2 M*- h -

M"_ __ Mr&

- i

H

... .,- - ..- ~,t
F . 904.-73841 SEG.COMP#14 1-24-90 8: 9 26

TC99 LA-430-Oi uCI/L W75L 0

REABENT BLANK

% cfl'j -

wvt z2A )LbL9-, PA

AnLW-1 k.[M-fl



9 1 12.

F 904.-7387 SEG.COMP14 1-24-90 8: 9 26

H3LA-2iG--113 uCt/L WB75L 0
20

- a.,-'-D

REAGENT BLANK

F906.-1 71 SG. MP#16 1-24-90 26

H3 LA-216-113 _uC_/L_7

b3.mv t - lcf..s .d N a

?*
DUPLICATE SAMPLE -

hr. Mt tM

5 0 5 2

F 903.-7587 SEG.COMP#13 1-24-90 6: 8 26

H3 LA-2-113 I RECOVERY 17L

tD
t'3

LMCS CHEKSnE
LMCS ID

Z3

F95.-70871 SE(COMP*15 1-24-90 18-110 26

H3 LA-219-113 I-uCI /L WB7L
iny . Mt .** r to

? Thwoabd tf

A.W-2..- (R*-3 Am~d



911 2 520 593

F 906.-7567j SEG.CMP#1 1-24590 8:13 26

H3 LA-216-113 % RECOVERY WB75L 0

LMCS CHEC EAMP E 4
LMCS I g 1%

-7.015 W' -(1r

Anz ~ *, 2 A". :." -:

-~n -s . -.. p.s n- mr - ma

F 907.-7287 SEG.COMP*17 1-24-90 6:12 26

H3 LA-218-113 % RECOVERY W975L 0

0w30=. 5 -t 2)j. o sd d c =5~mr

N .QmCa.A
SPIKED SAMPLE-

, -f I

(-3

M-wmP-M



91|

5- I-. s4a4t fl& Wve fl -u. Pdie~

F 904.-7395 SEG.COMPWi.4 1-24-90 8: 9 26
mtia. hcdajt Re- Lb O.WP scrsCee. -ne

AS LA-355-131 PPM W75L 0
.mp1. Sitn Cun- ID

? a.+000005
REAGENT BLANK ok

fm.1 y-10N

5gM '49. $ Pout -. - W

F 906.-7195 SEG.CDMP#16 1-24-90 5:11 26

AS LA-355-131 PPM WB70L 0

? mL 000005

DUPLICATE SAMPLE

Ppm

r.m c a r. .em

- izi R4*

5.dI ~ I 3 meon ~ I.1E rr
F 903.-7595 SEG.COMP#13 1-24-90 1: 26

AS LA-355-131 7 RECOVERY WB75L 0
Suup4. Sit. Cia.te ID

? ssc
S-wlw, VAlcth&4st

LMCS CHECK SAMPLE
LMCS ID54JLO1k.

Olt

asase1 ungr-a Mly ~A- n ys-4

Tk. Ctu Moe i-s c _____I

serit N9. S.Mrc Poikl -M mn. Ms PdodET

F 905.-7095 SEG.COMP#iS 1-24-90 0:10 26
DOntnun~ &.,owttsert Pa~til. O.q. Ca. Pae

AS LA-355-131 PPM W875L 0

.- v wg
RfiMlSt4

/kNf' s'oo

btzS0 __________________

u-a Ar~54-4 V V'*-

tp.

1 2 * I I i 0 5 1 4



91 I22$90 515

W . -ft --- - u Tt
F 908.-75951 SEG.COMP*1S 1-24-90 1B13 26

.- - I 1.U . 7
AS LA-355-131 % RECOVERY WB75L 0

? SA

LM4CS CHECI( AMPJ.EC IJLMCS t0D- -A

Th c$&. Lab- Ifl-

Ft. IttIts It

F 907.-7295 SEE.COMP#17 1-24-90 8:12 26

AS LA-355-13i 7 RECOVERY W875L 0

? :.L 000005

SPIKED SAMPLE

"2 ""-* Y

-Aahlu .y- .5 Ana

0
|



9 1 1 4 I i 9 0 5 e) 5

F 908.-7597 SEG.COMPflS i-24-90 8:12 26
a - . a .r .M S
Hg LA-325-i02 RECOVERY E21D1. 0

LMCS CHECK SAMPLE
LMCS ID .1PIld loo
pKt 1z0S.M-

I sr.Pg. bn A

F 904.-73971 SES.COMP#14 t-24-90 Bs 8 26

I .Riu ~ mwiner .. itunta Owree. nree

Hg LA-325-102 PPM E21D1t 0
3.*p4sa cu eme10

REAGENT BLANK

A. .1 .- 2 A A."- A -4-

M -u ;-.I C2A I At

-e. H,.. .. ,

-ii ,o. - I-p.l Pa -t DIl in. I..ah Nrir7t
F 907.-71971 SEG.CoMP#17 1-24-90 8:11 20

o~aeaa uI fs~a~ ami4 *O-gec. -~m
Hg LA-325-102 PPM E2101 0

?.~l +iz CP.. Tra I(:&
&n1 f 5 0 '7 In,- + v02Cn1 'eh'S :2c,/ce
-. CJo.. n....W. .e

uuL SMI M~IrLE St

pit t-jts 4S. ctL-27

AD- "-- ftw-- ..

W-I.

- , 7Z

LMCS CHECK SAMPLE
LMCS IDCSAMLE

/azS.-' >r-is

A."2-r2d9-P9fo

NU'-"**e
to
ON



9 1 1 2

F 903-7597

m.aza sit
4.aRib sit

16. We6 *tt
23. eaii sit2ioi saa k
4Z. OON tst
42.BO5h at$

4a&36.a ot
84.5sai U.#

F 906.-7197 SEG.COMPSI6 1-24-90 8:10 J26

Hg LA-325-102 PPM E21DI 0

.. - Ca--.o

DUPLICATE SAMPLE
r -t

'A4
\ . -4 ttp

mew M. S~yPo -M Trim o
F 905.-7097 SEG.COMPW15 1-24-90 1S 9 26

Hg LA-325-102 PPM E21D1 0

p j0-30

.5 . - r- W-

F-04

--j

q.." WSt



9 I I 2 ) 0 5 1 3

F 908,7596 SEB. OMP*1 1-24-90

SE LA-365-131 % RECOVERY WJB75L

7a 1~~ -0 nm

LMCS CHECK SAMPLE if
LMCS ID Cs

Awt I-S A-4 Am p

F 905.-7096 SEG.COMP#15 1-24-90 26

SE LA-365-131 PPM WB75L

<-. 100

7-s sl

'

'0

F 907.-7296 SEE.CCMP#J7 1-24-90LM I126

SE LA-365-131 % RECOVERY WB75L I

/ 00' eC4

SPIKED SAMPLE

3$4 173.96

Ij I

F 906.-7196 SEG.COMP#16 1-24-90 26

SE LA-365-131 PPM WB75L

,ep.5 cae aInmr1

DUPLICATE SAMPLE ,A er-

-~ to
A.WyW A."-Z A..*-4

Hm is HmMn A



91 1 2 5)05 19

ko

F 903-7596 sES gOMP#13 1-24-9 JEC4J J2

SE LA-365-131 . RECOVERY I
Uafu -C.

? 3E%
LMCS CHECL SAMPL kb:tC~
LMCS tD- afE.

(PCt- I~-

7-__ ra_.......... _____
-lo

F 904.-7396 SES.CCMP#14 11-24-90 MU 7

SE LA-365-131 PPM WB75L i

-... a. P..a.,

REAGENT BLANK pAti:2o.,

I ASc 2.

A~-,



91i

s.- s-- - .- h'f.- -
F 907.-7226 SEG;COMP#17 1-24-90 8:12- 26

I w ~~u- -or a~o - I-
TOC LA-344-105 . RECOVEsY WB79L 1

S.p' - '0- e

?2a~ut -Mr n/-aV'2 ur C G
-~t .C~n..--aI

SPIKE SAMPLE
SPIKE ID gl
SPIKE YOLIM 2610O

AoIti A"" -2 A- "- l1 4 A. -

F 905.-7026 SEG.COMP#15 1-24-90 8: 9 26

TOC LA-344-105 G/L WB75L 1

S~J - Ca.,wt 0

* 0-2 oco.oSun:

An.ly.I-1 A.lyst-2 .y-3 Mfyht-4-

Hr02J H It. Hrs Ir-

Col T m.. C.nm.d~ La Umk Mgt

5-3'A."-.

- I -It-c
J

S..%at swi. Pc -. e...d Ml 7

F 908.-752 SE&S.COMP#18 1-24-90 813 26

C.,,,4rats o M.. ', , fatir U Ow.,,.od. R.,t.
TOC LA-344-105 Z RECOVERY WB75L i

s.., sa.owe)co

LMCS CHECK SAMPLE
LMCS ID 7,461 .

Cat Tie. Comnpied La Lkt Mgr

5-3I- 0

F 906.-7126 SEG.dOMPI16 1-24-90 8:10 26

TOC LA-344-105 /L WB75L I
S.mpi. -e cu..nr in0&,ccos
DUPLICATE SAMPLE

Arlyt.-1 Atawt-2 Aray-3 A-iyfl-4 M.lyt-'

70027 ____ _______~__

H-.Mr ft. Irs Hts

om no ]omdu n e
to
to

H



Total Or anic Carbon Analysis On The Water Di estion - Third Leach

'0

I b.

N .4
o
a' a-11

- a-
lbZ k

C. -

c a- a -.-. *
-~ Lj -

'C ~ -t
-S

o
ON

in

N

fl%

99.2



Total Organic Carbon Analysis On The Water Digestion -Third Leach
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